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Mark Well 
This Mark 


AGRICULTURAL ENGINEERING 


Vol. 7, No. 5 


ANNOUNCING THE NEW MERCHANDISING PLAN 
OF THE HYATT ROLLER BEARING COMPANY 


A Message Especially Written to the Readers of 
Agricultural Engineering 


Company, already established as one of the 

largest producers of anti-friction bearings in the 
world, realized the agricultural equipment industry was 
destined to continue its rapid strides in leading the world 
in the production of better agricultural equipment. Also 
that bearings, those vital parts of tractors and agricul- 
tural machines and implements about which all action 
takes place and through which all loads are conveyed 
from working parts to frame, would come in fora special 
share of this development. With this in mind, a division 
manned by specialists whose entire efforts were directed 
towards close co-operation with this industry were estab- 
lished. The co-operative efforts that the Tractor Imple- 
ment Division has put forth and the constructive ideas 
which it has introduced are too well known to those 
connected with the industry to comment on here. It is 
this close contact with the industry that has led to an 
appreciation of all of its problems, sales as well as engi- 
neering and manufacturing. 


()c: ten years ago the Hyatt Roller Bearing 


The carefully done work of this organization has built 
up a prestige and an enviable reputation for the Hyatt 
Roller Bearing in the agricultural field, for rendering 
lasting satisfactory service, which explains why there 
are Hyatt equipped machines of practically every type 
used on the farm available to progressive farmers today. 


While Hyatt Bearings have long been recognized by 
farmers as the real assurance of bearing service, the fact 
that they are often in the unseen parts has made it 
difficult many times to definitely recognize the Hyatt 
Equipped machine and thus robbed the manufacturer 
of the great sales value of this superior equipment. 


THE HYATT ROLLER 


NEWARK 


The Hyatt Roller Bearing Company has now taken 
steps to correct this condition by adopting a distinctive 
identification mark for Hyatt protected tractors and 
implements. This mark reproduced at the top of this 
page and is in a bright red color. It is applied to the 
Hyatt Equipped machines by a quick transfer or 
decalcomania process as well as in the form of gummed 
labels and wire tags. In the transfer form as well as the 
gummed label, a narrow gold band is added, to assist 
in setting it off from the machine to which it is applied. 


The Hyatt 1926 advertising campaign in the agricul- 
tural equipment field is built around this idea of mark- 
ing all Hyatt equipment agricultural machines with the 
‘*Mark of Hyatt Protection.” The presence of this mark 
will assist dealers and salesmen in capitalizing this im- 
portant feature in their sales talk. In this day of keen 
competition the stressing of every point of advantage 
is necessary and the proper mention of this important 
and nationally known and advertised equipment is often 
the difference between consummating asale and losing it. 


Many of the leading engineers in the agricultural 
machinery industry are whole heartedly endorsing this 
plan for the reason that they have long realized the plain 
fact that Hyatt Roller Bearings are definitely recognized 
by farmers as a big contributing factor in the smooth, 
continuous, trouble free operation of farm machinery. 


Their endorsement shows they too, feel that this new 
forward step of Hyatt will aid in the sales of the 
machinery they so carefully design. 


And the ultimate sale of the product, followed by satis- 
factory service on the farm, is the aim of everyone con- 
nected with this great industry. 


BEARING COMPANY 


DETROIT CHICAGO SAN FRANCISCO 
Pittsburgh Worcester Philadelphia Cleveland Charlotte 
ae ei =, a ee oe i 
+ 
+ 7 > 
o . 


aeapeneeceemie 


— 


ae 


Se aa cd 
EN ok ee ser : > 
5 , fpres ‘ae . 
See js [eet VP eee ee = Ree 
By sGyaeS ee a — Bees 
apes 
nope - 
Te: Coorviaht, 1988, 
ae ff FT Bg 7 
ieee’ 2f @, 4,0 , 
aged sien eae - : 
o @ PED L W@ : 
aw Fao 4 0 a ' 
Be ee ; im A ja : 
ae, a ; Bs q 
i @ HYATT @ 
aa An ob~ 
a ‘@ \% . { 
hee). aes ” 7 
ee © “ep ser 4 @ 
orga ae Se we oe — 
Agee @e %@ 
fo ae ft On Vol 
eee | = 
ee AS 
ee 
iene | 
ae ee | Pas 
eee fide! 
ee my ee - 
Beige: 7 J 
So POR! : | 
hc ieee ' Jun 
4 in Ty " : Jun 
es : safe 
- #4 had 
Cae ee 
ae esti 
as situ 
one om | 
i 
esas tur 
Og : fiel 
re es pio 
Se Sees i 
eae Te i: pla 
naa! et suc 
ke ge fac 
Rae oar sao 
ae say 
Ce i a Mu 
— the 
ee the 
cares So 
ae - As 
fees" q : 
| Eageanean for 
ioe af See ‘ 
alae SS hic 
ee Ss me 
rae i 
Wer re 
bateat ee 4 of 
eee en 
erg: in 
Be Sea 
Ba. Sree th 
ee gl 
: . 
eae ri ies - 
ae ti 
2 T 
ean te ce 
so) 
ee sae Ww 
Shs cane ee Ww 
ete Pe 
ee - e 
te ae n 
pee Min 
pia pious tr 
ra aes 
ae ee n 
ae). 2) 
Pos ia 5 eae : I 
Poin ote }. 
ane fi ees . f 
ee 1 
+ prey 
Se bie Mees : 
ea cae. 
; ae ie ae! 
yi ae ee 
pee is 
ety es 
5 ee a 
ree 
SEN ag erie Bs cca ae 
Pe aa oo ae 
eo See 2 
Pee ec ae * of 
fe. ea { 


cara 


AGRICULTURA 


L ENGINEERING 


The Journal of Engineering as Applied to Agriculture 
RAYMOND OLNEY, Editor 


Vol. 7 


MAY, 1926 


No. 5 


EDITORIALS 


“It Isn't Necessary >” 


FEW days ago an agricultural engineer with his family 

was returning from a shopping trip in his new car. 

Turning to his three-year-old son he asked, “Junior, do 
you want to drive the car home?” Junior replied, very con- 
fidently, “It isn’t necessary.” 

A clever situation, and a source of joy to those who know 
Junior. In trying to anaylze the situation, it seems as though 
Junior had confidence in Dad. Things were going smoothly; 
safety and performance were established facts, because Dad 
had pioneered this particular field. Were things not so well 
established, Junior might have exerted himself to meet the 
situation. 

Our professional family, the American Society of Agricul- 
tural Engineers, is not as well established in its respective 
field as the one above mentioned. Several “dads” have 
pioneered for the Society so that it has obtained a respected 
place in the professional community. Their efforts have been 
successful, and they should obtain a certain amount of satis- 
faction from the results. However, the trip is long. They 
can look expectantly to the younger boys, or “juniors,” and 
say, “Do you want to drive?” 

That question is a challenge for inert or latent activity. 
Much publicity work is still necessary to put before the public 
the work thus far completed by the Society and its plans of 
the future. There is a daily opportunity for each member, 
“junior” as well as others, to do a bit of “driving” for tke 
Society. Duty should urge acceptance of that opportunity. 
Aside from publicity of Society accomplishments is the need 
for launching an offensive and uncovering opportunities yet 
hidden. 

Continued elevation of the Society is the ambition of every 
member. A bigger and better organization is possible only 
when every member “drives” for the Society. Appreciate the 
necessity of helping and put that appreciation into action. 

“But just how and where can I drive?” is an expected 
reaction. The Society has several divisons, each constituted 
of several committees. Possibly one has a desire or a hobby 
in some particular field in which a committee is working. Let 
that committee chairman know of that desfre. He is only too 
glad, in fact he is anxious, for the help. The farm worker 
is spending entirely too much time and energy in the produc- 
tion of his commodity. He needs our help; in fact, if we 
fail him he is in danger of being driven from his vocation. 
The agricultural engineer is studying the situation and broad- 
casting his findings. 

If our particular field is not research, cooperate with one 
whose is. The Society needs our publicity in carrying on the 
work to the point of ultimate benefit. 

Then the farm home—why cannot the city or urban home 
be moved to the country? It can. The matter of farm home 
comfort depends upon improved utilities powered by the 
mighty forces of electricity and water. It can and will move 
to the country. Some one will take it there if we don’t. 


Thus our big broad field, there is none offers a greater 
opportunity for service. Be our desire for work in the com- 
mercial, educational or research field, there is need for the 
agricultural engineer. The American Society of Agricultural 
Engineers needs every agricultural engineer to “drive”; in 


‘faet, its progress toward the ultimate goal will be in direct 


proportion to the summation of individual “drivings.” 
; ARTHUR W. TURNER 


Agricultural Engineering Investigation 


"Tm “Implement and Machinery Review” of London, for 
March 1, 1926, contains an interesting discussion of the 
recently developed viewpoint of British farm machinery 
manufacturers with reference to research and investigation 
in farm machinery. Apparently a well-founded belief exists 
among these manufacturers that more useful service can be 
rendered to agriculture in general and to the industry speci- 
fically by immediate concentration on the research and investi- 
gation side of the farm machinery question, than by the partial 
or complete dissipation of public energies and resources in 
testing implements and machines already on the market. 

Attention was drawn by a prominent official of the Ministry 
of Agriculture recently to the fact that it is not a difficult 
matter to frame a sound and helpful scheme of research, owing 
to the fact that there are so many evident problems crying 
for solution. The machinery manufacturers supplement this 
statement by expressing the opinion that far more good can 
be done by consistent inquiry into basic principles than by 
desultory testing, which may or may not lead to anything 
very definite. 

It is contended that it would be more in keeping with the 
spirit of the research scheme if the workers were to consider 
the application of machinery to farm work, try to elucidate 
some of the difficulties that prevent the most full and effective 
use of machinery, and leave testing to manufacturers. 

It is held that the coordination of effort in research may 
very possibly lead to something of very practical assistance 
to farmers and engineers and to the development of imple- 
ments and machinery of more effiecient types, if not of néw 
ones altogether. It is argued that the testing of individual 
productions cannot, on the other hand, lead very far and 
may do harm, so that the better method would be to accept 
a plan of a creative type rather than one which seeks to 
expend money, public or private, in ascertaining and confirm- 
ing much that is already rather fully known. 

This expression of opinion by the British manufacturers 
of farm equipment and machinery is especially interesting 
in view of a somewhat similar constructive attitude which is 
becoming more and more evident among American manu- 
facturers. 


What Lumber Standardization Demonstrates 


HE lumber standardization committee has proved beyon: 

all question what can be accomplished through voluntary 

action. I am convinced that nothing could be brought 
about through governmental action. And, in any event, even 
if it could be brought about by legislation, the evils that 
would be started in the weakening of initiative, the under- 
mining of enterprise, the expansion and extension of bureau- 
cracy, would result in ten times greater liabilities than all 
the assets that could be attained. 

The work already accomplished over the past four years 
by the Central Committee on Lumber Standards has been 
one of the outstanding demonstrations of the possible accom- 
plishment of voluntary organized industry in the United 
States. It has reduced the cost of manufacture, and the cost 
of distribution. It has reduced waste and the cost to the 
consumer; it has tended to stabilize industry and increase 
employment. But the setting up of standards for lumber 
manufacture is but one segment of the problem. I could dis- 
cuss at great length the values both to the industry and to 
the country at large in the elimination of waste in motion 
and materials. 

HERBERT HOOVER 
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The Development of the Disk Plow’ 


By R. C. Ingersoll 


ROM the earliest record of plowing when the forked stick, 

attached to some animal, was used for turning over or 

loosening the ground, the idea seems to have prevailed 
that, if something revolving could be used in turning over the 
ground, it would produce less draft and also less wear on the 
tool entering the ground. However, the earliest application 
as far as patent records are concerned of the revolving soil 
penetrating disk is found in the “sward cutter,” patented in 
England in 1788 by Robert Sandilands. This machine con- 
sisted of a weighted cylinder journaled in a frame, the cylin- 
der being provided with comparatively thin, steel-edged cut- 
ting disks spaced apart, each turning through a slit in a plate 
of iron which acted as a scraper, and also to keep the spaces 
between the disks free from soil. A disk scarifier with thin, 
sharp, spaced-apart disks appears to have been used in Eng- 
land and France about 1840. With the exception of these com- 
paratively crude attempts of the revolving disk implements, 
the development of disk tillage machinery is due practically 
to the United States alone, and in the records of the United 
States Patent Office among domestic patents the step-by-step 
growth of the art may be traced; as in other arts the progress 
has not been in the direct line of advancements to the most 
improved modern forms of such instruments, and while in- 
ventors have often followed blind paths, constant advance has 
been made. 

The first disk plow we have recorded in the United States 
Patent Office is in 1847. It gives the record of a patent by 
George Page, Washington, D. C., which was an important 
step in the development of the disk plow and laid the founda- 
tion on which is built the modern disk tillage implement. Page 
patented a revolving moldboard for a plow. He used ar egular 
share, landside and coulter, with a moldboard revolving on a 
pivot at its center and set at an angle to the line of draft, 
and its rear landward side was supported against the pres- 
sure of the soil by a roller made adjustable so that the angle 
of the moldboard might be changed. A scraper was also pro- 
vided. Page’s idea seems to have been to utilize the principle 
of rolling friction to turn a furrow, the pressure of the earth 
causing the disk moldboard to revolve on its pivot and turn 
the soil. 

In 1856 and 1858 B. C. Hoyt, of Wisconsin, patented a 
rotary cultivator plow of the disk moldboard type but had 
another disk bolted to cutting disk with teeth, which would 
turn in the furrow and cause the moldboard disk to rotate. 
A device for adjusting the moldboards vertically was also 
provided to regulate the width of the furrow turned. 

In 1868 J. S. Godfrey, of Michigan, made a gang plow of 
the concave moldboard type with revolving scrapers. The 
inventions of Page, Hoyt, and Godfrey practically cover the 
development of the revolving disk moldboard type of plow. 

The first patent that we have on record of a purely disk 
plow was in 1867 by J. M. Cravath, of Bloomington, Illinois. 
He had gangs of three solid disks, but there was no way of 
taking the side thrust and it was, therefore, impracticable. 
We have no record of whether any of these disks were ever 
manufactured, but it was a basic patent of the disk type of 
plow, that is, without the shares or moldboard. 

In 1872 E. T. Bussell, of Indiana, developed a knifed-edged 
rim instead of a solid disk,w hich rim was supported by a hub 
with spokes. This spoked wheel disk is supposed to divide the 
soil more finely by the passing of the soil through the disk and 
breaking it up with the spokes. It will, therefore, be noted 
that he did not contemplate turning the soil completely as does 
the regular moldboard plow. The depth of the plow also was 
dependent on the angle as there was no supporting wheel. 

In 1875 J. K. Underwood, of Minnesota, added a pair of 
carrying wheels between which the plow frame was mounted. 
The rudder flanged to prevent sidedraft and followed in the 


*Paper presented at a meeting of the Farm Power and Machinery 
Division of the American Society of Agricultural Engineers at 
Chicago, December 1, 1925. 


Vice-President, Galesburg Coulter-Disec Company 


last cut furrow.. The disk was mounted on a pivoted frame 
so that the disk could befo rcedd own into the soil by means 
of a lever. Underwood also provided scrapers. Later he 
improved this construction and arranged the wheels of the 
supporting frame in such relation that the fallow wheel of 
the front truck acted as a guide wheel in the previously cut 
furrow, while the flanged rudder wheel ran directly behind 
the disk in the furrow cut. The standard of the rudder wheel 
could be locked in line to prevent its swinging during the 
plowing operation. Underwood also used the rim type of disk 
instead of the solid type of disk. The improved Underwood 
came very close in principle to the present forms of the disk 
plow. Most subsequent inventors have adopted this general 
arrangement of the wheel. It has, therefore, been said that 
J. K. Underwood was the original inventor of the disk plow, 
using two plow disks with adjustable axles as outlined above. 
Only one of these plows was made by him as an experimental 
machine to prove the theory that the disks should have an 
angle of 45 degrees and be set vertical. This one plow was 
hunted out of the scrap pile after it had been discarded for 
many years by Underwood and used by Deere and Company, 
the La Cross Plow Company and several others as evidence 
against the Hancock patents in the famous suit that occurred 
about 1893. However, Underwood did make many other suc- 
cessful plows after the date of his original patent in 1875. 

In 1891 Milton T. Hancock, of Shreveport, Louisiana, se- 
cured a patent on a plow which marks the beginning of the 
period of acknowledged practical utility of the disk plow. One 
of the strange things about it is that this plow did not differ 
so very widely from other plows described above and as 
different as might be expected, when we consider that the 
advent of this plow seems to have been one of instigating 
information for the complete development of the disk type of 
plow. I wish to quote from the broadest claim of his reissued 


patent as follows: 


. “In a rotary plow, the combination of the axle having 
an ordinary carrying wheel on one end and a staggered 
wheel on the other end, a frame work secured to said 
axle, and a plowing disk mounted on said frame work 
in the rear of said axle, and faced toward staggered 
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wheel, whereby the sidewise pressure occasioned by the 

operation of said plowing disk is counteracted by the 

substantially direct resistance of said staggered wheel.” 

The improvements in the disk plow since that time may 
be stated broadly as follows: 

The development of the subsoil attachment with a pointed 
bar shaped like a share was invented by S. D. Poole, of Illinois, 
in 1895. This could be raised or lowered from two to ten 
inches. This gave a loose subsoil underneath the bottom of 
the furrow which allowed the moisture to penetrate deeper 
and without raising that subsoil to the surface when the fur- 
row was turned. The only place that I have seen this being 
used in recent years is in California, 

As mechanical power was developed the disks were de- 
veloped into larger gangs. From the two disks it developed 
into the disk plow using up to twelve or even fourteen disks. 
This necessitated the plow man for raising and lowering the 
disks. This was later improved by the automatic power lift 
somewhat similar to that used on the moldboard plow some 
time before, so that the disks can be raised and lowered by 
pulling a rope or cord. The present type is used largely in 
gang of from two to five bottoms. Two of the latest develop- 
ments of the disk plow have been the doing away with the 
front wheel and attaching the frame of the disk plow directly 
to the drawbar of the tractor. The other development has 
been in attaching of the frame carrying the plow disks directly 
underneath the tractor between the front and rear wheel, 
which necessitated, in most cases, the adding of an extended 
front axle so that the tractor wheel could run in the furrow. 
As far as any records show, this has been developed only for 
the Fordson tractor, and seems to be used quite extensively 
in some territories. The same type of plow has been de- 
veloped with only one large plow disk that can plow up to 
sixteen or eighteen inches deep. 

As you know, the present disk plows are tilted at an angle 
instead of being set vertically. Mr. Sanders, of the Newell 
Sanders Disc Plow Company, has explained how this was de- 
veloped, which is quite interesting and characteristic of the ac- 
cidental way in which many of our improvements have been 
made. Many of the disk plows after the time of Underwood 
were fastened to a wooden frame and used in a practical way 
in plowing Texas land. The wood would wear away due to the 
extreme pressure, which would allow the disk to slope back 
instead of standing vertical, which would prevent it from 
working properly. The farmer would drive wedges in the 
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A good job of plowing with a disk plow 


. one to one and one-half inches. 
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wood to bring it back to its normal position. Unintentionally 
one farmer drove the wedges in at an angle and it was found 
that the plow did much better work that way. A study of 
angles was then made and the present angles were later de- 
veloped. 

That the disk plow is superior for certain type of service 
I believe is conceded by all plow manufacturers, but the earlier 
development of the disk plow was retarded by the over- 
enthusiasm of some of the early inventors and manufacturers 
who claimed the disk plow was a cure-all for all plowing 
troubles and was recommended for every purpose. The re- 
sult was that they were manufactured in large quantities and 
sent in territories where the disk plow should not have been 
used and found to be impracticable for that purpose, and this 
discredited the disk plow in the eyes of both the user and 
the manufacturer. 

The disk plow is particularly adapted for use under the 
following conditions: 


(1) Sticky soils, such as are found in certain portions in 
Texas where it is absolutely impossible to get a moldboard 
plow to scour. This also applies to rice fields where the 
disk plow has proved superior to the moldboard plow when 
the disk plow is equipped with extra wide wheels to keep 
it from sinking into the wet ground. This also applies to 
gumbo, hardpan, and waxy muck such as is found in different 
parts of the country. 

(2) Dry and hard land that a moldboardp low cannot 
penetrate. 

(3) Stony ground, as the disk on account of its rotating 
motion will ride over a stone without any breakage and im- 
mediately re-enter the ground, while a moldboard type would 
probably wedge under the stone and break a share and possi- 
bly a moldboard. 

(4) Ground with heavy roots in it. If the roots are not 
too large it will cut them off clean. I have an exhibit here 
of one root approximately six and one-half inches in diameter 
which is cut clean, and accompanying this paper is a photo- 
graph of an oak stump nearly twenty-four inches across that 
was cut clean by a disk plow. If it is impossible to cut the 
root or stump the plow usually will ride over it. 

(5) It is adapted for soils containing much organic matter, 
so that there is not pressure enough on the moldboard to turn 
a furrow such as in peat and leaf mold. : 

(6) It is also adapted to sandy loam and clay soil. 

(7) The disk plow is particularly adapted for nearly all 
types of deep plowing, that is, from eight to eighteen inches. 

The advantages of the disk plow are as follows: 


(1) Disk plows are very simple in their construction and 
much less expensive for repairs. Thed isk blade is partly 
self-sharpening, and should be of much lighter draft on ac- 
count of the blade being so much thinner than the share. 
This blade averages three-sixteenths inch in thickness, while 
the share will average five-sixteenths inch. The twenty-four- 
inch disk blade has nearly four times the cutting edge of a 
fourteen-inch share. This has been borne out by our experi- 
ence on a ranch in Montana. In breaking this virgin soil it 
was absolutely impossible to use a moldboard type of plow on 
account of the soil being so very hard, so a disk plow was 
necessary in order to break the land. Afterwards we tried 
the latest type of slat moldboard plow with quick detachable 
shares, after the ground had been broken for two or three 
years, but found it entirely too expensive due to the fact that 
the stone and rock in the soil wore the share away so fast 
that the plowman had to take off a full set of shares each 
night and bring out a set of sharpened shares the next morn- 
ing. These shares could only be sharpened from four to seven 
times when they were worn out. The plow disk would run 
all season without any sharpening and only wear away from 
While records show that in 
many types of service the draft of a disk plow is very little 
less than the moldboard, it is very much less in hard soils 
due to the rotary motion of a plow disk. The plow disk is 
not successful for plowing sod as there has never been any 
device made for the disk plow which would prevent it from 
corkscrewing a sod furrow. It is not particularly adapted for 
plowing the black land in Illinois, Iowa, and the Middle West 
when there is sufficient moisture to enable it to turn readily 
with a moldboard plow. However, the manager of one large 


ct! 


tens ses ; i ee ee TE: «ah: aie a ee sees et Les : ae? Sete 2B gs red. 
RENT Bm geese ee 5 
= 7 i ee CB rte © 
4 ia PSH 
) Santer pis 
epee tes 
Seon 
: "a eal N 
: Re nee 
7 SF a ae 
7 Sees eon 
: : Seer 
‘ abi el re 
: if : 
} 
J q Sth! Saran ae 
3 | SN pig ote 
, : le ARS 
: he 
, : ch fie ah aes 
a oe ee eS 
' ¢ Beste 73% oe 
t : ' Date AB 
1 : Net AN 
l : Kote ‘ zig 
: ay chee 
> Le a 
g 4 3) ae 
i | 2s le a" 4 
q 1 {2 ET 
1 7 cae « 
: {nee , 
t 5 caer Vite ; 
: : eye es 
1 Berar aE 
: Sitesi anred 
F Pricey cet 
- Soe BUTT rag 
, ene rat Bea ein: 
a eee 
? Jae oe 
‘ eset a De 
3 Core > eshte 
’ eet f~ 
i ai! Se oe a Jag 
i : Be lau | 
4 dee 
> P Lae 4 
; tea 
z “ee r ie 
2 : WAS) Fee 
" | Rae ee Spe? 
: ae OD 
stares 
‘ Bre D2 & 
: S Serre 4S ges yt 
4 f rye a 
PS eer 
4 I Seed 
; a ei eae 
] hee ed a 
i TH, fin NS 
: 5 Dyers 
H isis ecamumcamamra ia it Te ames TO sree % a 
: PC ed Be aig oa eee, eaty 3 ee * 4 met D 
| ge Peto PAS ae pe : ‘ ; ‘\ $ 
2 me 5 hag gti ying ema temma | as g j + ro 
ae ae a, : v ‘ 
| bac: BE tpt ha, ngs oS ag pe he OS Ps % : ae ts f # 3 eee ae 
Been oy ee Le Sf he ade 
ee ae Te nen ERY: wee % : i aes Mas Nee 
ime SEN get ela “A So ee : oe ie eae 
I ag ee ae es ge a We ie, ng % 4 Be ite 
eae ee ee : wre 
is Naame ae ee a ee x 
wy iat Bite Os diges ty fod OS a, GE OOF PM HES i ee bi 
Bic wei Pe Os ee dats 
Stig mnt Rs ipa IMM ee ip Be : hd 
oe re : 
sie si i, sae q A ACS 
paren Sse eee i Beecear ih f 
il UM es | 
“a allgiie. = De 3 Mees Bsn age te - al 
a inn ee eo Pera cyt | 
ae oe. ee rm fe ee oo heheh 
eis? me im NT ee 
Sa OS ae 
De le. Se ge SER 3 GE EE Wen es tS a ied 
we", ae, Ce ae oe ae ee he ae 
ae me ea ea MM ot ks 
ede SG. Saag Ree Oe i ln gg ee as 
Ps as oes fo egies ‘ Ro: CN i ge Swen | 
” ges codaae eX aaa! oe. 1 a reas 
ae ee Be aw Vn. ata 5 aimee 22 Ny San [ed 
5 a eer SBE ie 
ee mem eS 3. re as Pe, ge). * See Me . °f . 
: a A ge ge ff I be | : ive 
<tr ima Sela = A a aa a ag we st f ae 7 Tan ear 
| ae gs te ge Fe Rie oe Les 4s 4 2 . 34 baat 
ee Sc? alanine a a ee | > oe we pots : ("Sieg 
Be et a nee c a ae? SR en 2 é ape. See ae "7 ; . ba. 
Pe Pk Pe eal ie ne 
; ee ie a a ie EME Py ol F: Ct i i Bea ar dad Obed 2 
: ea er Be ; — j > ee. Sore ° Mame 
7 ek Be se ee  £p ee A Sei : ; ed BOUL, fi 
he a ee "Ai Cea co J ty pe are — seme ue eee 
wae ee. a at es es d Pe thle ES Te ‘tee 
2 ie ae : Ve — ° fac! 4 eae ag See ee Poe & 
ee ee " fopesn ie me ase ba a ye rs ase fae bY Ee 
a Fae .. Gf Bere : 
Wess Se ae ae % Aahape a f No Pasta bien Se oe Resta 
SOT Saas sae oy eee Se OE mrt ¢ 
> <a”, O° o PG ite eo a ie 4 
eo i Se fF I ee eee in 
ne ey, £09 Mee i aie 
2 eae i. RE eS ee” Pet Tedioas Oe ea 
Sagi os a Oe 7 os Ws eee - od 3 
ee Br eA. a Pix. Se Dees ie ya 
mo : a 5 Ge aie OME i ee ee ee 
a ‘a ity eaic a . é ORNs, § pe Bo Se Rtg <: ie Tie 3 E eo! 
5 aR eg : < ee Pay lig® fe. Meme ce ee te 
| 3 eee Ser aman > eee nn ge Ee age A 
: ee yt. od Cae Se) : t 
; we OO SS OO,” eee ey Sie Ml, Pe cee \ pose 
aes ee NT ce OE oan 
: lf EN ah Pe Ra) Sea 
kK - > es «te Ee Bee OE ie OR se Ie ae i tit aaa : 
; i WAS pay 
q rr | ¥, 
Aas cy 
| saat es 
i, bax eg 
fk Rs i ae = SOCIETIES So, ES (SRR ee eet eee em eT er <r e Fh SES, eae) fH 2 
ra c-Si ts i Ey eens | Sarat eat 2a kag Si ia Fie 2M DS co ee ee it poe Weren co ee ai ath area Ss Sr tape ae <7! be wt Eb 
a: oe peas Reto le By ay ems? ota Ee ea i «SS a it aaa eo eae : Sd 
FE 2 i Fee deemed See aie, PRT Ag) See al CEN. ING ain: alee : ee PAS seal 
ae Leia y panes TE gE ee ee oe ee ea 
a Ret ater | ae fi ¥a ae Tce ie See, ee i ..) A ee yo eR Me ta 7 ee See ec A aes SS 


174 


implement plant recently advised me that there should be 
at least one disk plow on every farm throughovt the Middle 
West just to take care of plowing during an exceedingly dry 
fall when the ground is so hard that a moldboard plow will 
not penetrate. This would enable the farmer to do his plow- 
ing at the proper time and would pay for the investment even 
though used only once out of every four or five years. You 
will, therefore, see that while the disk plow is not a universal 
plow, it is performing a large part in the proper tilling of 
the soil in a large territory in the United States, and will 
probably be more generally used when the full advantages 
of the plow are understood by the farmer. 

Regarding the standardization of plow disk blades, follow- 
ing are the percentages of the different diameters and thick- 
nesses of disks which we furnished during the past year: 


Diameter Thickness Percentage 

28 inches 7/16 inch 0.144 per cent 
28 inches 5/16 inch 0.181 per cent 
28 inches 3/8 inch 0.942 per cent 
28 inches 1/4 inch 0.518 per cent 
28 inches 3/16 inch 0.973 per cent 
26 inches 3/8 inch 0.554 per cent 
26 inches 5/16 inch 0.328 per cent 
26 inches 1/4 inch 0.957 per cent 
26 inches 3/16 inch 30.590 per cent 
24 inches 3/8 inch 0.397 per cent 
24 inches 5/16 inch 0.984 per cent 
24 inches 1/4 inch 0.658 per cent 
24 inches 3/16 inch 43.834 per cent 
24 inches 5/32 inch 13.376 per cent 
20 inches 5/32 inch 3.227 per cent 
20 inches 3/16 inch 0.316 per cent 


You will note from the above table that there are sixteen 
different diameters and thicknesses of disks which our com- 
pany manufactures. In addition to this the disks are fur- 
nished in the following concavities: 


Size Concave Radius 
20 inch 27/8 inches 183/4 inches 
23 inch 31/2 inches 21 inches 
24 inch 33/8 inches 17x30% inches 
24 inch 311/16 inches 21 inches 
26 inch 33/4 inches 24% inches 
26 inch 4 inches 23 1/16 inches 
26 inch 41/2 inches 21 inches 
28 inch 41/4 inches 25% inches 
28 inch 53/8 inches 21 inches 


You will note that this makes a possibility of one hundred 
and forty-four different types of disks, but that is not all. 
Practically every manufacturer has a different punching, and 
in a list of twenty-one different manufacturers to whom we 
furnish plow disks no two have the same punching. The punch- 
ing in these disks vary from one center hole of two different 
types, one being a plain center hole and the other a counter- 
sunk or Hancock type of center hole, to two, three, four, five, 
and six bolt holes varying as follows: 
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One manufacturer, two bolt holes 
Two manufactures, three bolt holes 
Thirteen manufacturers, four bolt holes 
Two manufacturers, five bolt holes 
F Three manufacturers, six bolt holes 
The radius on these bolt holes varies from 37/16 inches 
diameter to 87/16 inches diameter. It is interesting to note 
in the list of percentages of plow disks the different diameters 
and thicknesses which I have given above, that three sizes 
take 87.8 per cent of the entire amount which lists as follows: 
24 by 3/16 inch — 43.8 per cent 
: 26 by 3/16 inch — 30.6 per cent 
24 by 5/32 inch — 13.4 per cent 
I believe it is possible to standardize on a smaller number 
of different diameters and thicknesses of disk blades, also 
on a smaller number on concavities. As an instance of how 
the depths of concavity are sometimes arrived at, Judson 
Buchannon, former manager of the Chattanooga Plow Works, 
stated how the 24-inch disk with 3%-inch concavity happened 
to have two different radii. This was occasioned by the fact 
that, when they first started to manufacture the disk plow, 
they were extremely anxious to get the plows out in a hurry 
and went ahead making up the castings, including the hub at 
the same time they placed an order for the disk blades. When 
the disk blades arrived, they found that the concavity of the 
hub was not ceep enough for the disk blade; in other words, 
the bearing was only at the center of the disk and not at 
the outside of the edge of the hub casting as it should have 
been. In their anxiety to expedite the manufacture of these 
plows without throwing away the castings they arranged drop 
hammer dies and flattened the center of the disks to give 
them a more shallow concave. That plow was evidently a 
success and other manufacturers copied it, also copying the 
concavity of this plow disk so that the 24-inch disk with two 
radii has been adopted as standard by several manufacturers. 
From experience I believe that one depth of concavity for 
each diameter will be entirely satisfactory, and the depth of 
concavity that seems to be in most general use is as follows: 


Diameter Concavity 

24 inches 3 11/16 inches 
26 inches 4 inches 
28 inches 41/4 inches 


If the same radius were carried out on all the disks as on 
the 24-inch with 311/16-inch concavity, it would give us the 
following concavities: 


Diameter Concavity 

24 inches 311/16 inches 
26 inches 41/2 inches 
28 inches 53/8 inches 


Regarding standardization on a definite number and type 
of bolt holes my recommendation would be as follows: 

That the bolt be of the No. 3 countersunk head type with 
a turned head plow bolt, diameter % inch, radius of bolt 
holes to be between 4% and 5 inches. If a plow disk is prop- 
erly countersunk and a 14-inch bolt of the No. 3 countersunk 
type used, there will never be any difficulty in the heads pull- 
ing out. Six plow bolts, especially on a smaller radius, weaken 
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the disk. On the accompanying chart it will be noted that 
it shows a plow disk with six bolt holes on a 3 7/16-inch 
radius, while the other has four bolt holes on a 45-inch radius. 
It will be noted from the figures shown that the distance from 
center to center of the plow bolts on the four bolt is nearly 
double that on the six bolt. It will also be noted that the 
diameter of the hub on the four bolt holes is 14 inches, over 
half the diameter of the disk, while the diameter of the hub 
on the one with six bolt holes is only 1% inches in diameter. 
We have never had a complaint of a disk breaking on the four 
bolt hole plow disks, while we have had several complaints on 
the disks breaking with six bolt holes. This is undoubtedly 
caused by the greater leverage on the six plow bolt disks 
caused by a much smaller diameter support of the hub, and 
also from the fact that the bolt holes are so much closer 
together. In designing the disk hub it is, therefore, necessary 
to see that the disk hub is of sufficient diameter to give bear- 
ing and reinforcement as near the edge of the disk as is 
practicable, also that the radius of the bolt holes are as large 
as possible. 

I wish strongly to recommend the adoption of the No. 3 
turned head plow bolt for the following reason: It enables 
the manufacturer to countersink all disks to absolutely uni- 
form depth, and by using the turned-head plow bolt they will 
always be flush with the surface of the disk. However, it is 
not necessary to fit the bolt in the disk in shipping it, inas- 
much as it is universal, which allows the disk to be nested 
together, thereby saving considerable in the cost of packing. 
Also, with the ordinary type of bolt we have had experiences 
where the bolt extended above the disk as much as one-eighth 
inch and left a very small countersink in the disk. The buffing 
wheel was used to grind off this surplus head, and when it 
was finally ground down to the surface of the disk there was 
practically no countersink head left to hold the disk. The 
grinding of this also often heated the disk red hot around the 
center, changing the temper of the disk and weakening it in 
this spot. The fact that there was practically no head left 
probably gave rise to the depressing of the bolt hole itself 
to accommodate the bolt. This is an expensive operation and 
we feel it is wholly unnecessary if the disks are countersunk 
as explained above. 

As to the standardization of the thicknesses of the disks, 
we believe two standards should be adopted, one 3/16 inch 
for all disks used in ordinary territories where there are no 
rocks, stumps, roots, or unusually hard conditions with which 
to contend. For extreme conditions, as exceptions above men- 
tioned, our experience leads us to recommend the 5/16-inch 
disk. We feel strongly that these two thicknesses should be 
adopted as standard for all conditions. 

Regarding the bevel on the plow disk, the standard now 
used by all manufacturers is a bevel on the back side of the 
disk. Some time ago some manufacturers universally adopted 
a plow disk blade with a bevel on the inside of the disk in 
order to provide easier penetration for the disk. This was 
ofund unsatisfactory for the majority of purposes and so it 
was discarded. 

As to the development of the bearings used on the hub of 
the disk plow, we find that the original bearings were gener- 
ally made of ordinary gray iron. This was later improved 
by large diameter tapered chilled bearings which are still 
quite generally used. However, in order to reduce friction and 
wear several plow manufacturers have adopted roller bearings 
or a combination of roller and ball bearings. 

It is possible that the development of the disk blade itself 
has not kept pace with the development of the disk plow. 
However, the plow disk manufacturers have spent a great 
deal of time and money and have done much research work 
to develop a plow disk blade strong enough to stand the 
heavier work and shocks made necessary by the use of the 
tractor and still keep that blade thin enough and with a long 
tapered and sharp edge to provide a disk that is, in a way, 
self-sharpening and to penetrate the ground with the least 
amount of power expended. The plow share on the moldboard 
type of plow averages nearly twice the thickness of the plow 
disk blade, so while it should apparently have considerably 
more strength than the disk blade, it takes on a dull edge 
much more quickly. It is possible to improve the present 
disk blade by the use of alloy steel properly heat treated, 
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which would add very greatly to the cost of the disk blade, 
and it has been a mooted question as to whether the addi- 
tional cost of the blade would be justified by its improved and 
longer wearing qualities. I fully believe, however, that this 
will be the next development in the perfection of the plow 
disk blade because it would make a stronger and harder and 
better wearing disk, which would probably allow a reduction 
in thickness, especially in the heavier disk used for rough 
or hard service, and be less expensive to the farmer in the 
long run, 

In conclusion, I again reaffirm my belief that this disk 
plow is destined to take a larger part in the tilling of the soil, 
not universally but for the purposes for which it is particularly 
adapted as previously outlined, because of its simple con- 
struction, less expensive repairs, the rotary action which 
makes for lighter draft, and its adaptability to deep plowing 
and plowing under extremely difficult conditions. With a few 
minor improvements, with the proper standardiaztion, and 
with the proper educational program as to the uses for which 
it is particularly adapted, the disk plow will fast come into 
its own. 

(NOTE: The author wishes to express his appreciation for 
the information and material furnished him in the preparation 
of this paper by the following: F. N. G. Kranich, Timken 
Roller Bearing Company; E. J. Baker, “Farm Implement 
News”; Newell Sanders, Newell Sanders Plow Company; H. J. 
Hirshheimer, La Crosse Plow Company; Theo. Brown, Deere 
& Company; F. M. White, Emerson-Brantingham Company; 
Mr. Caughey, Grand Detour Plow Division, J. I. Case Thresh- 


ing Machine Company; C. R. Medley, Tom Huston Mfe. Co., 
and E. L. Willson, Athens Plow Co. 


How Long Does a House Live? 


By F. P. Cartwright 


Construction Engineer, National 
ssociatio 


er are much like persons, If their ills and wants 
are carefully attended to and if they are not attacked 

by serious diseases they may live to be very old. If 
neglected, on the other hand, or if subject to climate or use 
for which they were not designed, they may go to pieces 
rapidly. A well-built house, like a healthy person, has a 
prospect of much longer life. 


Many houses, though in good condition and capable of 
many more years’ service, are torn down to make way for the 
growth of our great cities. Many other houses, often of the 
finest type, are abandoned by their owners because the neigh- 
borhoods in which they are built change in character and 
are no longer desirable for residence purposes. Such houses 
are then used for stores or small factories and much of their 
true value is lost; they are said to have suffered in value 
from obsolescence. 

Other houses, more fortunately located, live out their 
entire lives until destroyed by corrosion and decay, as the 
shelter of happy families. To discover how long such dwell- 
ings may last an extensive investigation has been made by 
the engineers of the National Lumber Manufacturers Associa- 
tion of the records of assessors, engineers, valuation experts 
and others with experience in the appraisal of real property. 
It was found that while individual dwellings may and do last 
several hundreds of years as, for example, the famous frame 
house at Dedham, Massachusetts, which was built in 1636, 
their average life is much shorter and complete structural 
depreciation will generally occur within one hundred years. 


Contrary to expectation, it was found that frame dwellings 


depreciate in value only a little more than those with walls 
of brick or other masonry. 


The average rate per year which must be charged off for 
depreciation was found to be one and three-fourths per cent 
for frame and one and one-fourth per cent for brick. It was 
brought out by many of the authorities consulted, however, 
that this difference is almost entirely eliminated if proper 
care is taken of the home. A stitch in time saves many, and 
minor repairs here and there will often prevent extensive 
deterioration of the structure which would occur if such re- 
pairs were neglected. 


Lumber Manufacturers 
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The Gele All-Steel Barn 


By Walter B. Jones 


O JOHN D. COLE, a farmer located a few miles south of 

Mulliken, Michigan, belongs the distinction of having 

introduced to America, and in all probability to the world, 
the all-steel barn. Although his barn has been completed 
for more than three years, and has been the object of much 
attention, the structure remains, so far as is known, the only 
one of its kind. Mr. Cole is not himself an engineer and did 
not design the building, but he did know what he wanted, 
and far from waiting to be sold on a new idea, he conceived 
it himself and, after some travelling, sold it to a structural 
steel concern. 


What he wanted was (1) a structure completely fireproof; 
(2) complete freedom from posts, beams or other obstructions 
inside the barn; (3) such a degree of durability as ordinarily 
is called permanent. 

Both the barn and the concrete stable which forms its 
foundation are completely fireproof in themselves as there 
is not a piece of timber or other combustible material used in 
the construction. To what extent the building is proof against 
damage by heat due to burning of hay or other inflammable 
contents is another matter, but it may be mentioned that the 
few windows included in the construction are of 44-inch wire 
glass set in steel frames, which would seem to limit the 
intensity of combustion by substantial exclusion of air. 

Freedom from interior obstruction has been obtained to an 
unusual degree, there being nothing inside the walls but the 
trusses, and as may be seen from the illustrations of the 
framework, these are comparatively shallow. So far as the 
practical considerations of mowing away and removing hay 
and of storing machinery are concerned, there are practically 
no obstructions. 

As regards durability, it is believed that the life is almost 
unlimited as long as the steel surfaces are kept protected 
with suitable paint. The corrugated sheet steel of which the 
roof and walls are made is galvanized and requires no paint 
during the first five years of its life. The design is said to 
be sufficiently rigid to avoid sagging with age, and strong 
enough to withstand all wind stresses. The roof design is 
such that very little snow remains on it, eliminating loading 
from that cause. 

The ground plan is 36 feet in width and 72 feet long. The 
stable substructure of reinforced concrete is 12 feet in heigh*, 
and the steel barn rises 32 feet above it. The steel frame 
consists of fire arches of the three-hinge type. Each arch is 
made of two trusses hinged together at the roof ridge, and 
similarly secured to the concrete wall at the bottom. 

The covering of the building is 22-guage, copper alloy, 
corrugated sheet steel, galvanized. The sheets are riveted 
together with a ten-inch lap at the ends, and of two corruga- 
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tions at the sides. This thorough joining of sheets is de- 
signed to achieve a high degree of moisture proofing and to 
prevent noise. As may be seen from the illustrations, each 
of the four doors is of unusual size, 14 by 16 feet this or 
any other reasonable size being practicable with the steel- 
frame construction. The doors themselves are of the same 
steel construction as the rest of the building. They weigh 
800 pounds each and are supported on what are called sliding 
hangers, although of course they roll rather than slide. 


In Mr. Cole’s barn hay is unloaded by truck and carrier 
from wagons driven into the large side doors, but it is pointed 
out that the design lends itself equally well to taking hay 
in through end doors in the gables, a plan favored in many 
sections because it permits filling the entire barn with hay, 
or of doing the filling without disturbing the contents wher 
the driveway part of the barn is used for implement storage. 


Reverting to the matter of fire safety, it is pointed out 
that by far the greatest number of barn fires are of external 
origin, either by direct lightning or burning brands or radi- 
ation from adjacent burning structures. It is believed that 
a building of this construction, when adequately grounded, 
comes as close to being one hundred per cent lightning-proo! 
as an engineer is willing to commit himself. While it is 
conceivable that the sheet steel covering might become so 
highly heated from an adjacent fire as to ignite combustible 
material in contact with it, the possibility seems remote as 
compared with the probability of a wood-sheathed structure 
taking fire under the same conditions. 


The steel framework was designed, fabricated and built 
by the Continental Bridge Company, Chicago, Illinois. It is 
related that Mr. Cole’s first inquiry to this concern, sent at 
the suggestion of a contractor who has been consulted but 
who was unprepared to execute Mr. Cole’s ideas, was laconic 
and written on a bit of wrapping paper in lieu of more formal 
stationery. The informality of the inquiry, together with its 
rather revolutionary nature, led the company to disregard 
it as something not to be taken seriously. 


But when, failing to get a reply, Mr. Cole appeared in 
person they took up the matter in earnest and the company’s 
chief engineer evolved the design. In a way it was an experi- 
ment, for it was something never before done by the engineer, 
the company, or anyone else. 


It is stated that the cost of the framework, fabricated and 
delivered on the farm ready for erection, was $3,980. The 
total completed cost, including the reinforced concrete stable, 
is reported to have been between $5,000 and $5,500. Price 
was not a major consideration with Mr. Cole, but it is interest- 
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The steel frame used in the John D. Cole all-steel barn consists of five arches of the three-hinge type. Each arch is made of two trusses 
hinged together at the roof ridge, and similarly secured to the concrete wall at the bottom 
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The covering of the Cole all-stee] barn is 22-guage, copper alloy, corrugated sheet steel, galvanized. There is not a piece of timber or 
other combustible material used in the construction of this barn 


ing to note that upon completion of the building a local tures design. In all probability the new material offers ad- 
building materials dealer estimated the cost of duplicating vantages not only in executing designs standardized in frame 
the structure in conventional timber construction and was sur- construction, but in making possible features of convenience 
prised to find that the materials would cost more than the steel and efficiency heretofore unthought of. Secondary importance 
barn erected, under the prices and conditions then and there attaches to the use of steel in farm building construction 
prevailing. because of the bearing it has on our national timber require- 

To agricultural engineers the possibilities of the steel barn ments and the problems of reforestation and timber conserva- 
are of prime importance from the standpoint of farm struc: tion. 


Irrigation By Overhead Sprinkling In California 
By H. A. Wadsworth 


Mem. A.S.A.E. Assistant Irrigation Engineer, University of California 


HE ever-increasing interest in overhead irrigation in 
citrus areas of Southern Californa has prompted a rather 
careful analysis of the existing practice and its limitations 
by the California Agricultural Experiment Station. For the 
benefit of those who are unfamiliar with irrigation methods, as 
developed in regions of intensive production, it may be said 
that irrigation by sprinkling is the distribution of water over 
an area in the form of an artificial rain. Sprinkling heads 
drawing water from an underground main and operating under 
the effect of the pressure in that main break the stream into 
fine drops and throw them over the area to be served. 


Irrigation by sprinkling is costly. A permanent installation 
which is so designed that a large tract may be irrigated 
simultaneously by simply opening valves, may cost as much 
as $300.00 an acre. When natural pressure is lacking, the 
necessity for pumps on such installations increases the in- 
vestment. Some growers use portable sprinkler stands in an 
effort to reduce the first cost. Such stands are fed by lengths 
of garden hose connected to outlets on an underground pipe 
system which may be much simpler than that required for a 
permanent installation. Portable sprinklers can be established 
anywhere in the grove within the circle covered by the length 
of feeder hose. Outlets are so located than an abundance of 
overlap can be secured. Although the attendance charges 
with such a system are relatively high the first cost is seldom 
more than $100.00 an acre. 


Intensive soil moisture observations in sprinkled groves 
during the season of 1925 indicate that a satisfactory soil mois- 
ture content can be created and maintained by this means of 
irrigation, if care is used in the selection of equipment and if 
intelligence is used in its operation. Sprinkler heads should 
only be selected after mature consideration of the soil type 
to be served, the pressure and water supply available, and 
the topography. The length of run during each irrigation 
depends upon the soil type, the discharge of each head in 
gallons per minute and the depth of root distribution. 

Many claims with respect to temperature amelioration, 
pest and disease control and increased fruit quality resulting 
; from irrigation by sprinkling are not based upon experimental 
Portable sprinklers in operation in a California orange grove evidence. 
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Tractor Lug Studies On Sandy Soil* 
By John W. Randolph 


Mem. A.S.A.E. 


REVIEW of the literature on traction indicates that 
A comparatively little work has been done in the study 

of the fundamental factors underlying it. Tractor manu- 
facturers have conducted many detailed experiments to solve 
their own traction problems, but in most cases the results 
of these tests are not published. Hewitt (2)** found that 
drawbar pull depended on weight of tractor and weight dis- 
tribution per unit rim width. The Indiana experiment station 
(6) reports that wheel slippage is affected by rim width; 
and that spade lugs have higher drawbar pull than angle 
lugs, but with lower efficiency. Blasingame (1) obtained 
higher tractive values with special patented lugs and treads. 
Wooley (7) carried out experiments to determine the relation 
of wheel dimensions to rolling resistance. Patch (5) gives 
the rule that wheel slippage varies inversely as the square of 
the wheel’s diameter. Jandasek (3) gives a mathematical treat- 
ment showing the importance of the various factors of tractor 
design, among them the effects of wheel dimensions upon 
traction. Moyer (4) gives a similar mathematical relation- 
ship based upon experimental results. 

Studies have been under way at the Alabama station to 
determine the laws governing traction of wheeled tractors. 
This preliminary report covers the study of angle lugs with 
a sandy soil, under laboratory conditions. 

The Equipment and Materials. The equipment used in 
this study is shown in Fig. 1. This equipment was constructed 
for study of features of tractor design having a direct rela- 
tion to the driving wheels and lugs. A wheel 26 inches in 
diameter was mounted in a frame on ball bearings. The force 
necessary to rotate this wheel was produced by a variable 
speed electric motor and transmitted through a speed jack 
and cable direct to the rim of the wheel. The force applied 
was registered on the “input scale” in cable attachment (See 
Fig. 2). The “output scale” fitted in the drawbar registered 
the pulling force produced by the wheel. Different loads upon 
the wheel were obtained by shifting the weight box along the 
frame of the test machine. Interchangeable lugs of different 
sizes and shapes were used. The forward end of the machine 
was suspended by a cable. The depth that the wheel sank 
into the soil held in the soil box was obtained by the sighting 
along two fixed points to a scale on the machine. 

Two variables were studied in the test equipment, the vari- 
ation in the weight carried by the wheel; and the attachment 
of lugs of different sizes. The weight on the wheel was given 
the following values: Forty-five, ninety, one hundred and 
thirty-five, and one hundred and eighty pounds. In some 
special cases, greater weights were used. Each lug was at- 
tached perpendicularly to the face of the rim and at right 
angles to the edge of the rim. The dimensions of the lugs 
were as follows: 


Lug 

number Width, Depth, 
No Lug inches inches 

1 2.50 1.75 

2 2.50 2.00 

3 2.50 2.50 

4 2.50 3.50 

7 5.00 1.75 

10 1.25 1.75 


*Paper presented at a meeting of the Farm Power and Machinery 
Division of the American Society of Agricultural Engineers, at 
Chicago, December, 1925. 


**Figures in parenthesis refer to references at the end of this paper. 


Assistant Professor of Agricultural Engineering, Alabama Polytechnic Institute 


A white quartz sand was used in different combinations 
of moisture and mechanical treatments. (See sieve analysis 
of this soil in footnote.) The amount of moisture in the sand 
was varied from air dry to flooded condition. The soil was 
given two mechanical treatments in the greater part of the 
work. In one case the soil was well loosened and smoothed 
off with a straight edge. In the other, the surface was com- 
pressed twenty pounds per square inch by means of an arbor 
press. 


Sieve Analysis of Soil 


Mesh sieve Soil retained 
20 0.0 per cent 
40 4.0 per cent 
60 4.5 per cent 
100 16.8 per cent 


Passing 100 mesh 39.3 per cent 
35.4 per cent 


100.0 per cent 


Method of Procedure. The greatest demand upon a tractor 
is in starting a load, and laboratory experiments were made 
to duplicate this condition. To produce a condition similar to 
actual operation, the following method was used: 

The wheel was lowered upon the soil so that the center of 
the arch of the rim soil contact was nine inches behind the lug 
measuring along the rim of the wheel, that is, at point A, Fig. 2. 
The wheel without the drawbar attached was rolled forward 
three inches to point B, which marked starting point of the 
traction test. The machine was then attached to a stationary 
vertical bar by means of the drawbar containing the output 
seale. The condition was that of a wheel acting against an 
immovable load, as the method of attachment of the drawbar 
substantially prevented forward travel; the drawbar, however, 
permitted vertical movement as the wheel dug itself into the 
soil. The machine was maintained in a level position by the 


adjustment of the length of the supporting cable. 


Fig. 1. Laboratory equipment used in Alabama tractor lug studies 
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From starting point to the end of traction test (Fig. 2, 
point D, 2 inches past lug center, giving a total of 8 inches of 
lug movement), the wheel was rotated slowly so that records 
could be made of the following variables: 

(a) The force of input 

(b) The force of output 

(c) The horizontal position of the machine 

(d) The depth of digging in of the wheel 


This method of procedure gave maximum value of the out- 
put force a wheel and lug could deliver at any point of lug 
slip. This output force is a measure of the lug’s ability to 
gear itself to the soil and the ratio of output to imput force 
is a measure of its effectiveness. 

Fig. 3 gives actual results of a typical test obtained with 
180 pounds upon the wheel and with a lug 1% inches deep, 
2% inches wide, and with the sand containing 6 per cent 
moisture and compressed 20 pounds per square inch. Includ- 
ing duplicate tests for checking, 1250 tests of this kind were 
made. 

Corrections and Computations. All output results were 
corrected for the force lost or gained, due to the angle of the 
cable supporting the forward end of the test machine. 

Since the studies were to determine the value of traction, 
the important factor of rolling resistance of the wheel itself 
was determined. 

The following formula for the grade formed by the soil 
in front of the wheel was found to hold, by preliminary tests, 
for actual rolling resistance of the wheel without lugs: Angle 
of grade—%4 angle subtending the arch of soil contact. The 
development of this formula is discussed in articles by 
Jandasek (3) and Moyer (4). 

Results obtained when the wheel was fitted with lugs 
were higher than the theoretical figures. This difference is 
caused by the soil’s resistance to entering of the lugs. Sub- 
tracting the theoretical figure from the actual result gives 
a measure of the soil’s resistance to the lug. 

With the exception of a small stretch of the output scale, 
the machine did not travel forward. The distance factor in 
the output work through the drawbar was therefore very 
small, consequently, all calculations were made on the basis 
of foree. In this case the mechanical work, as commonly 
defined in physical science, is practically zero. With the 
traction wheel there are three sources of lost work: (1) 
The loss in distance resulting from slippage of the lug through 
the soil; (2) the loss due to the rolling resistance caused by 


Fig 2 
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Fig. 2. Diagram of equipment used in tractor lug studies 
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the wheel working against a grade formed by the soil in 
front of the wheel; and (3) the soil’s resistance to penetration 
by the lug. Under the conditions of the experiment, the 
wheel did not have to advance against a grade. With exces- 
sive wheel slip the soil which would cause the grade was 
moved to the rear by the milling action of the lug and rim. 
The above formula for grade was used throughout this work, 
to make output results correspond to field conditions. 

The ratio between corrected output force and input force 
was taken as an index of efficiency of a lug. 

Fig. 3 gives the results of a typical test, which shows that, 
as long as the lug moves through the soil, the output and 
the force ratio increase up to a certain point and then drop 
off. As the lug is in contact with the soil through a consider- 
able distance, the average output of the lug is more important 
than its maximum output. 

To determine the mean values of the measurements in a 
given test, the results at points of two, four, six and eight 
inches of wheel rotation or lug slip were used. These points 
represent the amount of motion after point B had come to 
the bottom of the wheel, eight inches being the distance from 
point B to point D. 


RESULTS 


Soil Conditions. Experiments were made with the sand 
containing various percentages of moisture from air dry to a 
flooded condition. Fig. 4 gives the results with different 
percentages of moisture for one lug with two different weights 
on the wheel and in two conditions of compression. With a 
load of forty-five pounds on the wheel, output varied only 
slightly as a result of moisture. With 180 pounds on the 
wheel, the output increased gradually up to 10 per cent mois- 
ture, and with a further increase of the moisture the output 
decreased. 

Moisture affects the tendency of the sand to compact, or 
to remain in a loose condition. Sand that is well compacted 
has greater arch action or ability to support a load. This 
effect of moisture is shown in the above output curve for a 
weight of 180 pounds. When the sand was given an original 
compression it gave the highest resistance to wheel slip, or 
the highest output, the least digging in of the wheel, and 
the highest force ratio, when the moisture content was _ be- 
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tween six and ten per cent. Loose sand also gave a higher 
output in the same moisture range than when the soil con- 
tained more or less moisture. 

Higher compressions were given the soil, as shown in 
Table I. It can be seen that, as long as the wheel carried 
sufficient load to force the lug into the ground, the output 
and the force ratio increased as the soil was compressed or 
made firmer. With loads on the wheel insufficient to over- 
come the soil’s resistance to entering of the lug, increased 
firmness in the soil reduced the output. In the following dis- 
cussion, an average is made of eight soil conditions, all of 
which are within a range of so-called plowing conditions. The 
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conditions are as follows: Air dry, loose; two per cent mois- 
ture, loose; four, six and eight per cent moisture, loose and 
compressed twenty pounds per square inch. 

Depth of Lug and Weight. With several different per 
cents of soil moisture and with the two mechanical conditions 
of the soil, a series of tests was made with lugs of different 
depths, and with different loads carried by the wheel. The 
width of the lug was the same in all cases, two and one-half 
inches, which was equal to the rim width. Table II gives 
the results for loose, dry sand. For loose sand with six per 
cent moisture, results are given in Fig. 5, and for the sand 
with the same percent moisture and compressed twenty 
pounds per square inch, results are given in Fig. 6. (Table 
III gives an average of the results in the eight soil moisture 
and mechanical conditions given above.) 

The following is indicated in reference to the depth of 
the lug: 

1. The output force was nearly in a direct proportion 
to the lug’s depth, up to the limits studied. The output de- 
pends on soil conditions, being high for moist, compressed 
sand and low for loose, dry sand. 

2. The highest force ratio was obtained with a lug two 
and one-half inches deep. 

3. Rolling resistance increased with added depth of lus 
in an amount equal to the fcerce necessary to bury the lug 
in the soil. 

4. Shallow lugs gave small variations in output as a result 
of weight. 

5. Deep lugs gave large variations in output as a result 
of weight. Maximum output was produced in a given soil 
condition by a narrow range of weights carried by the wheel. 
The average which usually gave the highest output was from 
one hundred and thirty to one hundred and fifty pounds. 

6. The force ratio was nearly constant under various 
soil conditions with deep lugs, while with shallow lugs, this 
ratio varied with the soil conditions. 

Width of Lugs and Weight. Wugs of three widths were 
tested in the same soil conditions as in the tests with lugs 
of different depths. The three lugs were one and three- 
fourths inches deep. Table IV and Fig. 7 give the results in 
two soil conditions. Table V gives an average of results. 


The following facts were indicated: 
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Table I. Relation of Soil Compression or Firmmess on Traction 
Lug Weight on} Per cent | Pounds com- | Output,| Force Digging in, 
numbe wheel, water pression, pounds tio inches 
pounds per sq.in. 
12,0 24.8 . 


ra 

11.64 
29.0 26.48 3 
34.8 33.08 


101.4 60.8 


NOTE: All figures in above table are corrected for rolling resistance due 
to digging in. ; 


1. When the lug was less than or equal to rim width, the 
weight had an effect similar to that with lugs of different 
depths. With a lug wider than the rim the highest output 
was produced with more weight upon the wheel than with lugs 
of widths less than or equal to that of the rim. 

2. The increase in output without extension rims is so 
little in sand that extension -lugs, without extension rims, 
are of little value. 

3. The confining action of the rim is apparently the 
determining factor. Maximum traction results when the lugs 
are of sufficient width to act on all the soil confined by the 
rim. Soils differ in their tendency to hold together and 
permit an arch distribution of the force from the rim and 
lug to the soil. This point is discussed under spade lugs and 
soil conditions. 

General Effect of Weight Carried by the Wheel. The effect 
of the load carried by the wheel was studied with each com- 
bination of lugs and soil conditions. All figures for weight 
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Table II. Felation of Weight and Depth of Lug to Traction in Loose, Dry Sand 


Depth Weight on Pounds, Force 
tte wheel, output ratio 
pounds ‘ 
Ron ° 1.0 20.0 
. 3.8 25.0 
45.0 13.6 50,5 1.07 
90.0 20.0 37.1 2.00 


x 4.50 90.0 157.8 64.2 2,00 


NOTE: Lug used was 24 inches wide. 


include the weight of the wheel and load carried. The average 
of the results from the above two hundred and seventy-four 
tests, covering lugs of different depths and widths in the 
eight soil conditions, are given in Table VI and Fig. 8. With 
the apparatus used these show that: 

1. The greatest averages output obtained was with 135 
pounds, the output being less for the next higher and lower 
weights used. The output curve rises to a maximum which 
is at 155 pounds. 

2. The output does not increase in proportion to the 
weight on the wheel, but output per pound of weight de- 
creased as the load increased. : 

3. The force ratio (between output and input), a measure 
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Table III. “lation of Depth of Lug and Weight 


45 
7 
88 
88 
3 2,50 45 56.5 75.7 1.29 
90 88.1 11 1.91 
135 104.5 65.4 2.23 
180 104.2 54.5 2.77 
a 3.50 a BB 70.5 1.08 
90 113.5 69,2 1.90 
155 141,2 66.3 2.16 
180 137.6 55.4 2.55 
xe 4.50 90 153.6 12 1.96 


*Sand containing 6 per cent water, 20 pounds compression per square inch. 


NOTE: Lug 23 inches wide. Average of eight s911 conditions in plowing range 


of the efficiency of the wheel, was highest with a weight 
of 45 pounds. With one exception, when the moist sand was 
compressed the deepest lugs supported the wheel and did 
not permit the rim to make soil contact. 

4. It follows, from (2) and (3), that the highesi force 
ratio would be produced with a weight just sufficient to force 
the lug into the soil. 

5. The total rolling resistance increases with the load 
carried by the wheel. In loose soils the grade formed by 
the soil in front of the wheel produces the major part of 
the resistance. In firm soils the lug may produce a large part 
of the rolling resistance. 


Spade Lugs. The spade lugs used in this study were made 
by removing sections from the standard lugs and from special 
angle lugs. Table VII gives results obtained in the two soil 
conditions. In loose sand with a low traction characteristic 
a solid lug was necessary to obtain a maximum output. Sand 
containing six per cent moisture and compressed has a greater 
tendency to stick together than the dry sand; therefore, with 
its arch action effect, a spade lug gave results similar to those 
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Table IV. Lug Width vs, Weight on Wheel in Loose, Dry Sand 


Lug width, Output, Digging in. 
number inches pounds inches 


Total weight 


321.0 
66.4 
66.9 


NOTE; Lug 12 inches 


Table V. Average Effect of Width of Lug and Weight on Traction 


Lug Width, Total Weight Output. Digging in 
number inches on wheel, pounds inohes 
pounds 


NOTE: Average of eight soil conditions in plowing range. Lug 1% inches deep. 


with a solid lug. 


spade lug gave a higher output than a solid lug, and similar 


force ratio, as the losses in forcing the lug into the ground 
were less. 


In this case, with lugs of great depth, a 


Angle of Lug Across Rim. A series of tests was made 
to determine the effect of lugs angled across the rim. Tables 
VIII and IX give the comparative results. The angle of lug 
across the rim has little effect on the output force a wheel 
can deliver. Width and depth of the soil slice affected by the 
lug was the determining factor of output. The force ratio 
for an angled position was higher, as the force necessary to 
put the lug into full soil contact and move it through the 
soil was less, since the soil tends to slide over the lug. The 
lug angled across the rim has several practical advantages, 


Table VII, Solid Lugs Compared to Spade Lugs 


Output, 
pounds 


Digging in, 
inches 


Force 
ratio 


Lug A, (Loose, Dry Sand) 


33.8 77.8 0.47 7 4c 
53.0 69.0 0.96 
64.1 63.6 1.18 


44.0 82.0 0.87 a 6 
67.2 76.9 0.87 u 90 
82.1 7.8 0.96 19 112 
85.4 74.6 1.11 22 135 


Lug B.(1.00se, Dry Sand) 


41.0 57.8 


Lug B (Sand with 6.2 per cent Moisture Compressed 20 pounds per sq. in.) 


51.4 66.9 1.54 12 90 
Lug 4 
115.4 77.6 1,31 48 90 
137.6 55.4 2.23 n 180 


NOTE: The types and sizes 01’ lugs used are as follows: 
Lug A, solid, 14 by 5 inches 


Output, 
pounds 


Force 


Digging in. 
ratio 


inches 


Weight on 
wheel, 
pounds 


Lug AA (Loose Dry Sand) 


27.4 . 67.6 0.75 
44.4 65.3 1.10 
53.0 53.7 1.73 


Tug AA (Sand with 6.2 per cent Moisture Compressed 20 pounds per 81 in.) 


39,0 81.6 0,19 6 a 
90,0 77,3 0.70 12 90 
71.3 73.8 0,95 18 uz 


77.0 72.8 1,11 19 135 


Lug BB (Loose Dsy Sand) 


35.6 58.4 2.25 


47.2 55.4 1.52 


Lug AA, four spade lugs, 14 by $ inch, separated by three one-inch spaces: 


Lug B, solid, 13 by 23 inches 


Lug BB, two spade lugs, 14 by 4 inch, separated by 1}-inch space 


Lug 4, solid, 34 by 24 inches 


Lug CC, two spade lugs, 34 by # inches, separated by l-inch space 


. =e 
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Table WI. Average Relation of Load Carried by the Wheel to Traction 


” weight on Output, Oatput per Mesing in, | Mumber of 
wheel, pounds pound of conditions 
weight 
6.3 
72.2 


a oksBEs 


NOTE: Average Of like soil and lug conditions. 


Mable VIII, Lugs Angled Across Rim Compared to a Straight Lug 


Lug Equivalent Output, Digging in, 
number to lug number pounds inches 


Note: Average of eight weight and soil conditions. 


Table IX. Lugs Angled Across Rim Compared to a Straight Lug 


Table x. 


Rim 23 inches wide - 
Output, Force Digging in, Rolling Weight 
pounds ratio inches resistance on wheel 
pounds 


(A) Lug No, 2 


30.8 
53.7 
48.8 


(B) Lug No, 3 


43.7 
70,2 24 
76.9 


(EB) No Lug 
15.0 31.0 1.77 1 90 


(G) Lug No, 3 


60.8 


92.1 77.9 1.26 26 90 
105.7 64.3 1.97 45 136 
115.8 


(3) Wo Lug 


26.2 53.8 2,03 a4 90 


Relation of Rim Width and Weight on Wheel to Traction 


Output, Digging in, Rolling Weight on 
pounds pan inches resistance wheel . 
pounds 


Leose Dry Sand 


as vibration is prevented by overlapping lugs when running 
on a hard surface, and the lugs tend to be self-cleaning. 

Rim Width. To check the tractive values in relation to 
weight per unit rim width, the rim was doubled in width and 
similar weights used. Table X gives the comparative results 
of standard rim width and double rim width, with lugs of 
same dimensions and with lugs doubled in width. It appeared 
that: 

1. Weight had a similar effect with both rim widths. 
The point of maximum values comes with a higher total 
weight, but with the same weight per inch of rim width. 

2. In loose soils and with a lug having a low resistance 
to its entering the soil, increased rim width increased the 
output and force ration of the wheel. This is shown in Table 


_X, cases A and a; B and b; F and f. 


3. When the resistance of the soil to a lug’s entering 
was high and the wheel did not carry sufficient load to force 
the lug into the soil, increased width of lug and rim reduced 
the output and force ratio. This is shown in cases G and g, 
when the wheel carried 45 pounds. 

4. The force ratio was the highest when the wheel car- 
ried a load just sufficient to force the lug into the soil. With 
additional weight, the force ratio was reduced. 

5. On the extension rim, lugs of different width have a 
similar relation between output and width as on the narrower 
rim, previously given. See cases A and ¢c; B and d; F and h; 
G and h. 


Rim 5 inches wide 


(a) Double width Lug No, 1 


38.6 75.0 0.59 9 4S 
58.2 70,0 1,07 18 90 
68.4 63.2 135 


(>) Double width Lug No. 5 


50.2 76.7 
82.8 76.5 
103.4 72.0 


(c) Lug No, 2 


(e) No Lug 
22.8 


(f) Double width Lup No. 


1 


43.6 60.3 
75.0 81.4 0.71 15 90 
93.8 76 3 

105.4 71,0 


(g) Double width Lug No, 3 


58.6 771 . 

98.8 81.2 e 19 90 
124.4 73.1 . 29 135 
133.2 69.6 45 


(h) Lug No, 2 


40.8 . 
73.4 86.1 0.65 
79.0 
93.9 


(1) Lug No, 3 


53.0 
91.2 82.3 0,55 17 90 
‘4.6 77.8 0.90 “3 135 
125.2 


(j) No Lug 
39.6 
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6. When the rim and lug are doubled in width, and the have advantages. In loose soils having slight arch action, a 


weight carried by the wheel is double, the output force does 


not quite double in value. The force ratio remains about 
constant. 


CONCLUSIONS 


The data given in this paper include only reaction on the 
machine above the soil. The conclusions which follow from 
these data are born out by soil studies by the plaster cast 
method (8), and field trials (as yet unpublished) at the 
Alabama agricultural experiment station: 

1. The entire study shows that the greatest factor in the 
transmission of force from any lug depends on the tractor 
taking fullest advantage of the arch action of a soil. The 
resistance to shear determines the tractive value of a soil. 
If the soil is confined by a rim (an arch action), the shear 
area is increased by bringing the line of shear nearer parallel 
to the surface of the ground, the shear angle of unconfined 
soil being 45 degrees. The compressing action of the rim 
increases not only the arch action, but the shear value per 
square inch. 

2. The characteristics of a tractor, discussed in this 
article, taken in the order of their importance, with refer- 
ence to their tractive value, are as follows: (a) The weight 
distribution on the driving wheels; (b) the depth of lugs; 
(c) the width of lugs solid or broken (i.e., spade lugs); (d) 
the angle of the lugs across the rim. 

3. With a given width of rim, output will increase up to 
a miximum as the weight carried by the wheel is increased 
up to a certain point, in this case, up to 155 pounds. With 
further increase in weight, the output will decrease. 

4. With a given weight to be carried by a wheel, output 
will increase with the rim width where the weight is suffi- 
cient to force the lugs into the soil. 

5. Other factors remaining constant, output is in propor- 
tion to the depth of lug within the range of lugs studied. 

6. Output varies but slightly with the width of lug. 

7. With different soil conditions, different types of lugs 


solid angle iron lug is needed. When there is appreciable arch 
action, sharp spade lugs have an advantage as they have less 
resistance in entering and, due to this arch action in the 
soil, are able to produce the same or greater output than a 
solid lug. The spacing of spade lugs is dependent on the 
arch action of the soil, which in turn is governed by the 
confining and compressing action of the rim. 

8. The angle of the lugs across the rim has little effect 
upon output. 

9. The highest force ratio (efficiency) is produced with 
a weight carried by the wheel just sufficient to force the lug 
into the soil. 

It should be borne in mind that this work covers sand 
and wheels of small diameter. The exact scalar relation 
between wheels of different diameter has not been determined. 
Arch action and shear values vary with different soils and 
at different periods of time, due to moisture and structure. 
It is the writer’s opinion, however, that the scope of the 
work is sufficient to give the fundamentals upon which design 
should be based for sandy soils. 


(NOTE: The author wishes to publicly express his appreciation 
for the help and suggestions given in connection with the prepara- 
tion of this paper by M. L. Nichols and R. W. Trullinger. 
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An Effective Form of River Bank Protection 


. N INTERESTING form of river bank protection is shown 
A in the accompanying illustration. The system is known 
as the “retard system,” and consists of fastening trees 
to reinforced concrete piling. The piling used is known as 
the Bignell piling which weighs about two tons and is sunk 
to a depth in the river below the scour line. This form of 
bank protection work is proving not only effective, but it is 
also from one-third to one-fifth the cost of standard revetment 
work. Many landowners and farmers along the river are 
organizing protection districts and are protecting their lands 
effectively from further erosion from the Missouri River at 
a cost of from $8 to $15 per acre. 

The cost of this form of protection averages about $4 per 
lineal foot of bank protected. This economical method of 
preventing bank erosion has. also proved of great value in 
preventing the undermining of levees. The Burlington and 


Illinois Central railroads have adopted this form of bank pro- 


Hauling trees with ‘‘Caterpillar’’ tractor and Lufkin cart in river 
bank protection work 


2 


oe 


tection as their standard method of preventing river encroach- 
ment upon their right of ways. 

The first part of the job consists in felling the trees, and 
then without any trimming whatsoever they are snaked out 
of the woods with two five-ton “Caterpillar” tractors. At the 
nearest convenient opening or roadway the trees are bunched 
and loaded on a special two-wheel Lufkin cart, after which a 
ten-ton “Caterpillar” is used for the two or three mile haul 
to the river. 

Two steam hoisting engines, each with a crew of seven 
men, pull the trees to the river and anchor them by cable 
to the piles. The mat of trees extends out from the banks 
one hundred and fifty feet or more and contains anywhere 
from 500 to 1500 trees. Behind these mats the river deposits 
its silt, forming sandbars which deflect the current from cut- 
ting into the banks. As the trees sink additional trees are 
placed above them, and as this continues the trees gradually 
sand themselves in, forming with the submerged piles an 
immovable mass. The retards are located at bends of the 
river at such angles and intervals as will be most effective 
in throwing down the silt, and thereby securing the maximum 
amount of land protection. 

At least so far as the tractors and their work is concerned, 
operation is carried on twenty hours out of the twenty-four. 
In addition to the log hauling and dragging, the tractors are 
used for moving the hoists, tightening the cables, and pulling 
them out where they have been sanded in. 

(EDITOR’S NOTE: The foregoing is an interesting piece 
of reclamation work. More than that, it sets forth the solu- 
tion of an engineering problem of great importance to the 
farmers and landowners affected. Agricultural engineers are 
daily engaged in the solution of similar problems. All these 
efforts are contributions to the sum total of practical agricul- 
tural engineering knowledge, which should be disseminated for 
the benefit of the agricultural engineering profession at large. 
This journal is the logical medium for that purpose.) 
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[Drainage Experiments at the North Carolina Station] (North 
Carolina Station Bulletin 247 (1925), pp. 39-41, fig. 1).—It is reported 
that gaugings over a 7-year period on a typical dredged Piedmont 
creek, having a watershed area of 60 square miles, indicated that 
the drainage factor used in computing channel sizes for drainage 
improvements should be increased to one inch per 24 hours as 
against 0.5 to 0.75 inch as formerly used in districts of this type. 
The ratio of run-off to rainfall was found to range from 33 to 54 
per cent, with an average of 45 per cent. 

Data on the maintenance of drainage canals in the Coastal 
Plain indicated that where the depth of water in the canals is 
considerable throughout the year, there is little growth in the 
channel. Where the canal is large for the amount of water carried, 
resulting in a normal shallow depth of flow, conditions are favor- 
able for a heavy growth of vegetation. The cost of cleaning both 
banks by hand labor was found to be $54 per mile four years after 
original construction, and for recleaning two years later, on the 
same labor basis, the cost was 84 per cent of the above. The cost 
of clearing the channel of all plant growth four years after the 
construction was $83 per mile and 25 per cent greater on the same 
labor basis two years later. The most favorable season for this 
work was found to be between June 16 and August 1. 

Records of discharge from farm tile drainage systems indicated 
that a run-off coefficient of from 1/3 to 3 inch per 24 hours will 
give satisfactory results under average conditions of soil and spac- 
ing of laterals. Where surface water inlets are used, this should 
be increased to 4 inch. Studies of the effect of spacing and depth 
of tile drainage laterals showed that a spacing of 120 feet with a 
depth of 34% feet may be adopted for the more open Coastal Plain 
soils, with the same beneficial results and a saving in cost over 
the spacing of 100 feet with a 3-foot depth as formerly used. It 
was further found that silt will not be deposited in 4-inch laterals 
when laid in a sandy clay subsoil on a 0.3 per cent grade with good 
workmanship. The drainage from the ends of tile laterals was 
found to be as good as from the sides. Experiments in substituting 
tile of large diameter for open ditches showed that tile sizes up to 
18 inches in diameter, when supplemented by a sufficient lateral 


system and surface water inlets, are practical in the state. 

Studies of ground water level showed that the character of the 
soil rather than topographic features is the determining factor in 
the rise and fall of the ground water surfaces under similar drain- 
age conditions. The ground water surface between tile lines in 
a level soil of uniform texture was found to rise in a smooth curve 
from the tile lines to a point midway between them. This curve 
may be very irregular in a soil of irregular texture. The rate of 
drop of the ground water level midway between tile lines at a 
3-foot depth in Norfolk sand averaged from 1 to 1.7 feet per day in 
the surface foot and from 0.5 to 0.75 feet in the second foot. The 
ground water surface between the widely spaced drains commonly 
used on the muck soils of the eastern Coastal Plain was found to 
be comparatively flat, and the rate of drop below the surface 
18 inches very slow. It was further found that a 1-inch rainfall 
will be absorbed by an open soil drained by tile at a depth of 3 
feet without any run-off, where the ground water surface is at the 
level of the drains prior to the rain. 


Big Teams in Montana, M. L. Wilson and E. C. Hallman (Mon- 
tana Agricultural College Extension Publication 70 (1925), pp. 111, 
figs. 98).—A large amount of practical information on the proper 
harnessing and hitching of big teams for different draft purposes in 
‘Montana is presented. 


Barns, H. B. White and M. G. Jacobson (Minnesota University 
Agricultural Extension Special Bulletin 98 (1925), pp. 24, figs. 22).— 
Practical information on the planning and construction of farm 
barns in Minnesota is presented, together with numerous detailed 
working drawings. 


Determinations of Kuttor’s n in 15- and 18-inch Pipe Sewers, C. W. 
Sherman (Engineering News-Record 95 (1925), No. 11, pp. 434-436).— 
Experiments are reported from which it is concluded that as a rule 
n should be taken at not less than 0.015 in sewer pipe design, 
especially when allowance for deposits and for resistance to flow 
resulting from enlargements at manholes, changes of direction, 
entrance of branches, etc., is considered. 


Binder and Knotter Troubles, J. MacG. Smith (Alberta Univer- 
sity College Agricultural Bulletin 10 (1925), pp. 49, figs. 45).—The 
binding and knotting mechanism of grain binders is described, and 
problems attending their operation are outlined. Information on 
proper adjustment to avoid difficulties is included. 


How to Use Agricultural Explosives, L. C. Le Bron and M. L. 
Nichols (Alabama Polytechnic Institute Extension Circular S88 
(1925), pp. 8, figs. 6).—Practical information on the use of explosives 
for the blasting of stumps and bowlders is presented. 


4) 


Handling Explosives on the Farm, A. J. McAdams (Missouri 
Agricultural College Extension Circular 158 (1925), pp. 16, figs. 21).— 
Practical information on the handling and use of explosives on 
the farm is presented. 


Building the Dairy Barn, N. S. Fish (Wisconsin Station Bulletin 
369 (1924), pp. 31, figs. 27).—Practical information on the construc- 
tion of dairy barns, with special reference to the requirements of 
Wisconsin conditions, is presented, together with a number of 
working drawings. 


Fence Post Test—Cleveland, Texas, C. F. Ford (Bulletin American 
Railway Engineers Association, 26 (1924), No. 270, pp. 76-101, 
figs. 18).—The data from inspections of a service test of fence posts 
treated with various preservatives from early in 1912 up to and 
including May, 1924, are presented in detail. 


Method of Calculating Rural Extensions, C. H. Churchill, Jr. 
(Electrical World, 85 (1925), No. 11, pp. 556-558, fig. 1).—Methods 
of calculating rural extensions for electric service in farming 
sections of New York are briefly outlined. 


Some Facts About Stationary Spray Plants, W. P. Duruz and 
B. D. Moses (American Fruit Grower Mag., 45 (1925), No. 2, 
pp. 41, 43, 56, figs. 4).—-In a contribution from the California 
experiment station data on stationary spray plants, with particular 
reference to the requirements of California orchards, are presented 
and discussed. 


Machines for Coating Seed Wheat with Copper Carbonate Dust, 
A. H. Hoffman and H. L. Belton (California Station Bulletin 391 
(1925), pp. 3-16, figs. 14).—Machines for coating seed wheat with 
copper carbonate dust are described and illustrated. 


Cotton Ginning, G. S. Meloy (U. S. Dept. Agr. Farmers’ Bul. 1465 
(1925), pp. 11-29, figs. 25).—This bulletin contains a general discus- 
sion of the mechanical processes of cotton ginning which are impor- 
tant to farmers. The discussion is confined to saw gins. 


Test of Deep-Well Turbine Pumps, F. L. Bixby (Journal Agricul- 
tural Research [U. 8.], 31 (1925), No. 3, pp. 227-246, figs. 16).— 
Tests to determine the proper speed of deep-well turbine pumps for 
various heads and capacities conducted under a cooperative agree- 
ment between the New Mexico Experiment Station and the U. S. 
Department of Agriculture Bureau of Public Roads are reported in 
tabular and graphic form. 


Experiments on Milking Cows by Machinery, R. Berg (Compt. 
Rend. Acad. Agr. France, 10 (1924), No. 11, pp. 372-375; abs. in 
Internatl. Rev. Sci. and Pract. Agr. [Rome], n. ser., 2 (1924), No. 
3, p. 709).—Tests of a milking machine on sixteen cows are reported. 
None of the cows objected to the machine. Eleven of them were 
thoroughly milked, but five kept back their milk either partially or 
entirely. In the case of the first eleven cows, 4.58 per cent of 
the total amount of the milk was drawn by hand stripping in the 
morning and 5.58 per cent in the evening. This milk contained from 
two to six times more fat than the milk obtained by means of the 
machine. If the time required for hand stripping afterwards is 
added, machine milking takes twice as long as milking entirely 
by hand. It was found that a cow keeper can easily supervise four 
machines. It required only three minutes to change the cow, hand 
strip, weigh the milk, and pour it into other receptacles. A little 
more milk was obtained by machine milking, followed by hand 
stripping, than if the whole operation was carried out by hand. 


An Analysis of Domestic Metered Water Heating in California, 
R. C. Bragg Et Al (Journal Electrical, 54 (1925), No. 11, pp. 397, 
398).—From reports of 7,183 water heaters it was found that more 
than two-thirds were of the 4 or 5 kilowatt size. About 85 per 
cent of the heaters were used in conjunction with electric ranges 
and 15 per cent where no ranges were installed. Eighty-seven per 
cent of the heaters were of the circulation type and 58 per cent 
were equipped with thermostats. The average consumption of the 
heaters supplying continuous automatic hot water service was 57+ 
kilowatt hours per month, or nearly three times the consumption 
of the heater supplying intermittent hot water service. All of 
the heaters were operating on standard cooking and heating sched- 
ules, most of which were designed to throw the water heating on 
the 2-cent rate. 

Where continuous hot water service was maintained the load 
factor was controlled largely by the heater capacity. Large heaters 
had less favorable load factors and smaller heaters more favorable 
while supplying the same service at the same kilowatt-hour cost, 
since the amount of water heated determined the consumption. 


It is concluded that electric water heating is a success on a 
meter rate of 2 cents per kilowatt-hour. 
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8:00 A.M. 


1:00 P.M. 


6:00 P.M. 


8:00 P.M. 


8:00 P.M. 


AGRICULTURAL ENGINEERING 


Tahoe Tavern, Lake Tahoe, California—-June 23 to 26, 1926 
First Day—Wednesday, June 23 


Morning Session 


Reception, registration, etc. 
Special Meetings and Conferences— 
1. State leaders of rural electrification projects 
2. Land clearing conference for extension men dis- 
tributing surplus war explosives. The proposed 
program is as follows: 
(a) ‘‘How to Reach Farmers in Counties Hav- 
ing No County Agents’’—L. F. Livingston, 
Michigan State College 
(b) ‘Ditching With Explosives’’—A. J. Adams, 
University of Missouri. 
(c) ‘Safety Methods in the Use of Explosives’’ 
—John Swenehart, University of Wiscon- 
sin 
(d) “Stone Removal as a Phase of Land 
Clearing’’—A. J. Schwantes, University of 
Minnesota 
3. Committee meetings and other group conferences 


Afternoon Session (General Program) 


Meeting called to order by L. J. Fletcher, chairman, 
Meetings and Local Arrangements Committees 
President’s Annual Address—F. A. Wirt, J. I. Case 
Threshing Machine Company 

PAPER: “A National Program of Research in Me- 
chanical Farm Equipment’’—J. Brownlee Davidson, 
senior agricultural engineer, U. S. Department of Agri- 
culture 

ADDRESS: “The Manufacturer’s Place in a Farm 
Machinery Research Program’’—R. B. Lourie, vice- 


president, John Deere Plow Company, representing the. 


National Association of Farm Equipment Manufac- 
turers 
PAPER: “The Use of Earth in Building Construction” 
—J. D. Long, junior agricultural engineer, University 
of California 
DISCUSSION— 

R. C. Miller, North Dakota Agricultural College 

V. R. Hillman, Kansas State Agricultural College 


Dinner Conferences 


1. Heads of agricultural engineering departments 
2. Agricultural engineering extension workers 


Evening Session 


FARM STRUCTURES DIVISION PROGRAM 


PAPER: ‘Farm House Arrangement from the Stand- 
point of Household Management Research’’—Greta 
Gray, research specialist in home management, Uni- 
versity of Nebraska 

PAPER: ‘Progressive Construction of Farm Homes 
with Special Reference to Buildings on the California 
State Land Colonies’’—Max E. Cook, farmstead engi- 
neer, California Redwood Association 

PAPER: ‘A Plan for the Reduction of Plumbing Costs 
in the Farm Home’’—A. W. Turner, associate professor 
of agricultural engineering, Iowa State College 
PAPER: ‘Results of Recent Investigations in the 
Farm Storage of Potatoes, Apples, and Similar Crops’’ 
—W. G. Kaiser, assistant manager, cement products 
bureau, Portland Cement Association 

PAPER: ‘Factors in the Automatic Control of Natural 
Draft Ventilation’’-—J. L. Strahan, manager, ventila- 
tion department, Louden Machinery Company 
Committee reports and discussion of plans for 1926-27 
activities of the Farm Structures Division 


RURAL ELECTRIC DIVISION PROGRAM 


PAPER: “Rural Line Characteristics—Improving Load 
and Diversity Factors’’—F. J. Zink, assistant agri- 
cultural engineer, Iowa’s Rural Community for Elec- 
trical development 
DISCUSSION— 

F. D. Paine, Iowa State College 
PAPER: ‘Poultry Conditions on the Farm as Affected 
by Electricity’—E. A. Stewart, University of Minne- 
sota 
DISCUSSION— 

G. W. Kable, Oregon Agricultural College 

B. D. Moses, University of Cailfornia 
PAPER: ‘Recent Developments in Stationary Orchard 
Spraying Installations’’—G. W. Kable, Oregon Agri- 


Preliminary Program of the 20th Annual Meeting of the 
American Society of Agricultural Engineers 


9:00 A.M, 


1:30 P.M. 


6:00 P.M. 


8:00 P.M. 


9:00 A.M. 


Vol. 7, No. 5 


cultural College 


PAPER: “‘Results of Investigations in the Application 
of Electricity to the Dairy Industry of California’’— 
B. D. Moses, University of California 

Committee reports and discussion of plans for 1926-27 
activities of the Rural Electric Division 


Second Day—Thursday, June 24 


Morning Session (General Program) 


PAPER: ‘Rural Electrification from an Economic and 
Engineering Standpoint’—L. S. Wing, engineer, Cali- 
fornia Farm Bureau Federation 
PAPER: ‘The Relation of Power to Agricultura) 
Products and Profits’—C. D. Kinsman, agricultural 
engineer, U. S. Department of Agriculture 
DISCUSSION— 

D. C. Heitshu, Virginia Polytechnic Institute 

L. B. Bassett, University of Minnesota 

R. U. Blasingame, Pennsylvania State College 
PAPER: “The Farmer as a Manufacturer’’—Arthur 
Huntington, public relations engineer, Iowa Railway; 
and Light Corp. 


Afternoon Session 


Steamboat trip around Lake Tahoe, stopping at points 
of interest. Golf, fishing, mountain climbing, etc. 


Dinner Conferences 
1. Advisory Committee, College Division 


2. Soil dynamics conference 


8. Consulting agricultural engineers 


Evening Session 
ANNUAL BUSINESS MEETING 


Third Day—Friday, June 25 
Morning Session (General Program) 


PAPER: “Irrigation in Relation to Soil Moisture and 
Plant Growth—Some Recent Experimental Evidence 
of Interest to Agricultural Engineers’—F. J. Vieh- 
meyer, associate irrigation engineer, University of 
California 

PAPER: ‘Wanted: An Agricultural Engineer’’— J. V. 
Mendenhall, president, Holland Land Company 
PAPER: “A National Reclamation Policy—What It 
Should Include’’—Dr. Elwood Mead, commissioner of 
reclamation, U. S. Department of the Interior 


LAND RECLAMATION DIVISION PROGRAM 


1:30 P.M. 


SYMPOSIUM: ‘The Engineer and the Soil—An Orien- 
tation for Reclamation’’—Led by Major O. V. P. Stout, 
irrigation investigations, U. S. Department of Agri- 
culture 

PAPER: ‘Flow of Water Through Pump Strainers’’— 
Geo. S. Knapp, state irrigation commissioner of Kansas 
PAPER: “Effect of Alkali on Strength and Durability 
of Concrete Pipe’’—D. G. Miller, drainage engineer, 
U. 8. Department of Agriculture 

(Note: In addition to the foregoing, two papers on 
timely irrigation topics are being arranged for.) 
Committee reports and discussion of plans for 1926-27 
activities of the Land Reclamation Division 


Afternoon Session 


FARM MACHINERY DIVISION PROGRAM 


1:30 P.M. 


PAPER: ‘Machinery in Corn Borer Control’’—C. O. 
Reed, professor of agricultural engineering, Ohio State 
University 
DISCUSSION— 
Dr. L. O. Howard, chief, Bureau of Entomology, 
student, U. S. Department of Agriculture 
E. W. Lehmann, University of Illinois 
H. W. Riley, Cornell University 
PAPER: “Handling Grain—Bulk and Sack Methods’’— 
E. J. Stirniman, division of agricultural engineering, 
University of California 
DISCUSSION— 
W. J. Gilmore, Oregon Agricultural College 
H. B. Walker, Kansas State Agricultural College 
A. H. Powell, Utah Agricultural College 
PAPER: ‘Results of Research in Feed Grinding’’— 
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May, 1926 


Geo. W. Kable, extension agricultural engineer, Oregon 


Agricultural College 


PAPER: “The Adaptation of Farm Machines to Ex- 
treme Hillside Conditions’’—C. C. Johnson, assistant 
professor of agriculturg] engineering, State College of 
Washington 
DISCUSSION— 

Pliny E. Holt, Caterpillar Tractor Co. 

J. P. Fairbank, University of California 

A. J. Olson, J. I. Case T. M. Co. 
Committee reports and discussion of plans for 1926-27 
activities of the Farm Machinery Division 


Evening Session 
7:0 P.M. ANNUAL BANQUET, Tahoe Tavern 


Fourth Day—Saturday, June 26 


Morning Session 
CONSULTING AGRICULTURAL ENGINEERS PROGRAM 


9:00 A.M. Conference of consulting agricultural engineers for 
organization as group or committee in the Society and 
to discuss code of ethics, relation to extension service, 
etc.—Wendell P. Miller, chairman 


COLLEGE DIVISION PROGRAM 
8:00 A.M. SEMINAR: ‘Teaching Methods—Review of Previous 
Discussions; New Methods; Typical Work, etc.’’—LeJ 
by C. O. Reed, Ohio State University 
PAPER: ‘“‘How Research Projects Can Be Improved”’ 
—M. L. Nichols, Alabama Polytechnic Institute 
PAPER: ‘Teaching Farm Mechanics in High Schools”’ 
—E. W. Lehmann, University of Illinois 
REPORTS OF COMMITTEES: 
Committee on Teaching Methods—C. O. Reed 
Committee on Standardization of Courses—A. W. 
Turner 
Committee on Farm Mechanics in Secondary Schools 
—J. D. Miller 
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Committee on Cooperative Relations—H. B. Walker 
Committee on Student Branches—E. W. Lehmann 


Afternoon Session 


COLLEGE DIVISION (EXTENSION) PROGRAM 
1:00 P.M. PAPER: “Preparing a State Program in Agricultural 
Engineering Extension Work’’—R. L. Patty, South 
Dakota State College 
DISCUSSION: ‘A Review of State Programs of Ex- 
tension Work and Annual Reports’’—L. A. Jones, U. S. 
Department of Agriculture 
DISCUSSION: ‘The Relation of the Consulting Engi- 
neer to Agricultural Engineering Extension’’—W. P. 
Miller, Columbus, Ohio 
PAPER: ‘‘Methods of Measuring Results in Agricul- 
tural Engineering Extension’’—I. D. Wood, University 
of Nebraska 
DISCUSSION: “The Annual Extension Report as the 
U. S. D. A. Wants It’’—S. H. McCrory, U. S. Depart- 
ment of Agriculture 
DISCUSSION: ‘The Annual Report as the State 
Wants It’’—Heads of agricultural engineering depart- 
ments 
REPORTS OF COMMITTEES: 
Committee on Agricultural Engineering Extension— 
(a) Fundamentals of Agricultural Engineering Ex- 
sion—F. P. Hanson 
(b) Boys and Girls Club Projects—J. R. Haswell 
(c) Farm Machinery Projects—D. B. Lucas 
Committee on Motion Pictures—S. H. McCrory 
Committee on Revision of Agricultural Engineering 
Classification—L. A. Jones 
Committee on Standardization of Blue Print Service— 


R. L. Patty 
4:00 P.M. Discussion of plans for 1926-27 activities of the College 
Division 
Evening Session 
7:00 P.M. Barbecue dinner on shore of Lake Tahoe (Social 
evening) 
10:00 P.M. Meeting of the Council 


The Sacramento-Stockton Delta 


INSPECTION TRIP NO. 3—JUNE 30 


TARTING at Sacramento, the party will be conducted by 
S automobiles down the Sacramento River and through 

what is known as the “Holland of America,” visiting the 
large reclamation projects and inspecting the drainage, irri- 
gation and farming systems. At Clarksburg, the headquarters 
of the Holland Land Company tract, the visitors will have an 
opportunity to study at first hand a successful land reclama- 
tion project of over 25,000 acres. ‘This tract of land was re- 
claimed by private enterprise in 1917 and is now one of the 
great fruit and farming districts of the region. 

From Clarksburg the party will proceed through the Sacra- 
mento deita lands over a number of large reclamation districts. 
The improved highways wind along the top of the levees 
above the streams on one side and the farms on the other. 

From the Sacramento delta, the party will pass through 
the famous grape district of Lodi, where acres of vines cover 
the countryside. This is the home of the far-famed “flame 
tokay.” 

Leaving the automobiles near Lodi, the party will proceed 
by boat through the San Joaquin delta. This region, with 


Seteeseactianttnrcemticcmsamanttntctoretscs te tee 


This is the first Holt ‘‘Caterpillar’’ (steam driven), which was 
designed especially to meet the soil conditions encountered in the 
newly reclaimed delta lands of California 


the Sacramento delta, forms one of the great farming districts 
of the United States and produces alfalfa, asparagus, beans, 
celery, onions, potatoes, corn, sugar beets, grain, and various 
fruits. The delta lands were once entirely covered with tules 
and other marsh plants and under water at high tide. The 
tide held back the waters of the Sacramento and San Joaquin 
Rivers and the sediment carried by these streams and their 
many delta branches was deposited on the decaying organic 
swamps, building up the present rich organic soils. 


The reclamation of some fifty units or islands in this sec- 
tion consisted of following the natural streams with a dredger 
and piling the mud from the bottom of the streams along 
each bank to form high levees around the islands. After 
the levee was built around the islands and drainage district 
constructed, the land was drained by pumping out the water, 
cleared of the tule growth and put under culivation*. As 
you pass between these large islands you may observe from 
the upper deck of the boat great fields of growing crops on 
the other side of the levees, which were once covered with 
wild marsh growths. 

A number of stops will be made to give those aboard an 
opportunity to inspect the fields of growing crops and study 
the methods of irrigation, drainage and cultivation on these 
peat soils. For those interested in drainage the large electri- 
cally driven pumps with capacities of 50,000 gallons per minute 
may be seen. The methods of irrigation whereby the un- 
limited supply of water is taken from the surrounding streams 
through flood gates or by syphons over the levee will be of 
interest to many engineers. The porous nature of the soil 
allows a system of subirrigation which is best adapted to 
these delta peat lands. 

Large scale farming and extraordinary soil conditions of 
the delta peat lands have resulted in the building up of farm- 
ing methods peculiar to this region alone. The ordinary farm 
implements as used on the upland soils are not suitable for 
these peat lands. Adjustments and improvements of the usual 


*An article, entitled ‘‘The Development of the Track Type Tractor,”’ 
by Pliny E. Holt, published in the April, 1925, issue of AGRICULTURAL 
ENGINEERING, describes how the soft peat lands made necessary the 
development of the track-type tractor. 


(Continued on page 190) 
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The Field of the American Society of Agricultural 
Engineers in Reclamation 


(EDITOR’S NOTE: The policy outlined in the accompanying 
statement, together with the discussion of the subject of the field of 
the American Society of Agricultural Engineers in reclamation pre- 
sented by Major O. V. P. Stout, in a paper before the meeting 
of the Pacific Coast Section of the Society, at Davis, California, 
December 18, 1925, and published in the February 1926 issue of 
AGRICULTURAL ENGINEERING, are intended to apply strictly to the 
activities of the Society and not to the activities of individual 
agricultural engineers. Major Stout in his paper stated: ‘‘In the 
colleges the students in the professional agricultural engineering 
groups are given instruction in irrigation engineering and there is 
no reason why, with later experience of the right kind, some of 
them may not become engineers of large irrigation work.’’ The 
field of the individual agricultural engineer and the field of the 
Society may be quite different in that the individual by his train- 
ing and preferences may enter any kind of work for which he is 
fitted, while the Society must view the entire field and decide which 
lines it will emphasize and foster. Therefore, the policy outlined 
in the accompanying statement, if adopted by the Society, will apply 
only to the Society as an organization representing the agricultural- 
engineering profession but not to individual members of the Society 
who are free to enter any field they see fit without necessarily 
losing their identity as agricultural engineers.) 

HE Pacific Coast Section of the American Society of 

Agricultural Engineers devoted its annual meeting at 

Davis, California, on December 18, 1925, to a discussion 
of the field of the Society in reclamation. As a result of 
this discussion, the following statement was formulated and 
adopted for recommendation to the consideration of the 
Society: 


Statement of Proposed Policy 


Reclamation is taken to include the operations and in each 
case to cover the process of bringing to a high grade of 
usefulness in crop production, lands which, at the inception 
of the undertaking, are either in an unproductive state or 
are of inferior or limited capacity to produce. 

: Engineering in Reclamation. The service and function of 
the engineer in reclamation begin with the initial considera- 
tion of the feasibility of the project. They extend, as is now 
known, to the point where the process of reclamation is com- 
plete. The completion of the process requires that the land 
be in an advanced and complete state of cultivation and 
production; that there be a full complement of adequate farm 
homes and well-planned farmsteads; that the ownership be 
on a secure financial and economic basis; and that roads, 
centers, and other essentials of organized community life 
be provided. In some principal types of reclamation the 
maintenance and operation of works after reclamation is com- 
plete, is an engineering function. 

The Field of the Society. It is a function and a duty of 
the American Society of Agricultural Engineers to take the 
lead and direction in building up an organized body of knowl- 
edge relating to those phases of reclamation with which the 
training and contacts of the agricultural engineer as such 
qualify him especially to deal. To this end the proceedings 
of the Society should be open to the presentation of papers 
and discussions relating to design, construction, methods, 
and results in these phases of reclamation. 

Emphasis is placed on the ‘act that there is a distinction 
between the field of the American Society of Agricultural 
Engineers and that of the individual agricultural engineer, 
and that this statement deals exclusively with the field of the 
Society. The field of the individual identified chiefly with 
any branch of engineering is limited only by his qualifications 
and opportunity. The field of a national engineering society 
may include only those subjects which relate directly to the 
principle, service, or industry or. which the branch of engineer- 
ing represented by ‘the particular society is founded. On 


this basis, certain subjects may be assigned exclusively to 
the field of one society. Others may fall to one society or 
another according as a distinct. preeminence or priority in 
the subject may have been justifiably attained; and still 
others may be dealt with by two or more societies con- 
currently. 


The economics of any subject or industry is so closely 
inter-woven with its engineering that the engineering society 
which treats the subject or represents the industry must 
embrace within its field the related economics. 

There is so much of truth in the observation to the effect 
that agriculture is a mode of life as well as an industry that 
it is easily justifiable to assign to agricultural engineering 
and to its national society certain activities directed peculiarly 
to the elevation and maintenance of the standard of that life. 

Not all of the subjects in the field of the Society in recla- 
mation can be assigned to or claimed by the Reclamation 
Division exclusively. 

In view of the priority and excellence of the work of 
civil, mechanical, and electrical engineers in the design and 
construction of the ways, structures, and machines, which 
constitute the main works of the larger enterprises of recla- 
mation, the American Society of Agricultural Engineers con- 
siders such design and construction as falling without its 
field. To the extent that the maintenance and operation of 
such works call for the continued application of the same type 
of training and service as that demanded in their design and 
construction, said maintenance and operation are also excluded 
from the field. 

Circumstances may occasionally justify some measure of 
departure from adherance to the principles of exclusion which 
have been indicated. The statements of principle should not 
be interpreted so strictly or literally at all times as to pre- 
clude a service which the Society or some section thereof 
may find itself in peculiar position to render. 

Except as hereinbefore stated in regard to the design, 
construction, maintenance, and operation of larger or main 
works of reclamation, the American Society of Agricultural 
Engineers therefore apprehends its field as including the 
engineering of reclamation, together with the immediately 
appurtenant financial, economic, sociological, administrative 
and research tasks and problems. 

As consistent with this declaration and supplementary 
thereto, the following items are emphasized as falling peculiar- 
ly and in some measure exclusively within the field of the 
Society: 

1. The work of the engineer in the service of the owner 
or occupant of land in a reclamation project 

2. The agricultural and economic feasibility of reclama- 
tion projects 

3. The entire engineering and related field in those types 
of reclamation which can be accomplished independently and 
completely on relatively small units of area 

4. The determination of the capacity requirements of 
channels and conduits in proposed irrigation or drainage 
works, as based upon crop requirements or tolerance and 
soil properties 

5. The planning, construction, maintenance and operation 
of community ways, centers, structures, and service. 


Election of A.S.A.E. Officers 


HE annual election of officers of the American Society of 

Agricultural Engineers held recently resulted in the 

selection of the following: 

President—O. W. Sjogren, professor of agricultural engi- 
neering, University of Nebraska 

First Vice-President—Theo Brown, manager experimenta! 
department, Deere & Company 

Second Vice-President—J. L. Strahan, manager ventila- 
tion department, Louden Machinery Company 

Treasurer—Raymond Olney 

Member of Council (to serve three years)—M. L. Nichols. 
professor of agricultural engineering, Alabama Polytechnic 
Institute 

Nominating Committee—S. H. McCrory, chairman, W. G. 
Kaiser, and W. J. Gilmore. 


——————— 
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These officers will take office immediately following the 
twentieth annual meeting of the Society held at Lake Tahoe, 
California, June 23 to 26, and will serve for one year. 


A.S.A.E. College Division Election 


HE election of members of the Advisory Committee of 

the College Division of the American Society of Agri- 

cultural Engineers held recently resulted in the selection 
of C, I. Gunness, professor of agricultural engineering, Massa- 
chusetts Agricultural College, and M. L. Nichols, professor 
of agricultural engineering, Alabama Polytechnic Institute. 
These new members will become active on the Committee 
following the annual meeting of the Society in June and serve 
for two years. Other elective members of the Committee 
are J. B. Davidson, Iowa State College, and H. H. Musselman, 
Michigan State College. 


Professional Course in Agricultural Engineering 


at the University of California 

FOUR-YEAR professional course in agricultural engineer- 

ing has been established recently in the University of 

California, The course will be given in the college of 
mechanics and under the present plans a student will spend 
three years at Berkeley and one at the branch of the college 
of agriculture at Davis. The work taken at Berkely will 
be largely of an engineering nature, while at Davis the student 
will enroll in courses in agricultural engineering, irrigation 
practice, soil technology, and other general agricultural 
courses. The university of California is the first Pacific 
Coast education institution to offer a professional course in 
agricultural engineering. 

Placing this curriculum in the college of mechanics will 
put the students in touch with a number of men who have 
taken a large part, directly or indirectly, in the development 
of California agriculture. Dean C. L. Cory has been closely 
affiliated with a number of the large hydroelectric develop- 
ments in California and has made a special study of the 
utilization of electricity in rural districts. Other members 
of the college of mechanics have been active in the design of 
tractors and irrigation pumps and the study of their various 
component parts. A close relationship exists between the 
agricultural engineering division of the college of agriculture 
and the college of mechanics. A portion of the research work 
conducted by Prof. A. H. Hoffman, experimentalist in agri- 
cultural engineering, was conducted in the mechanical engi- 
neering laboratories. Prof. B. D. Moses, who is in charge 
of the farm power ‘instruction in agricultural engineering, 
is a graduate in mechanical engineering, University of Cali- 
fornia, and taught for four years in that college. 

This course as established in the University of California 
contains 113 units of required work, 17 units recommended 
electives and 20 units free electives. The distribution by 
general subjects is: Science, including chemistry, mathe- 


matics and physics, 24 per cent; general engineering, 25 per 


Student Branch of the American Society of Agricultural Engineers . 


at the University of Saskatchewan 
(Left to right): W. C. Wood, D. B. E. Postfield, J. 
J. Sutherland, F. > Goetz, T. Curtiss. —_ (Left to right): 
Cc. L. Hamilton, H. A. Lewis (secretary), Prof. E. A. Hardy Chonor- 
ary president), Harry Miller (president), 8. M. Hendrickson 


I. Mutchler, 
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cent; general agriculture, 13 per cent; agricultural engineer- 
ing, 14 per cent; cultural, 5 per cent; military and physical 
education, 5 per cent; free electives, 14 per cent. 

Following is the course of study prescribed in the curvic- 
ulum in agricultural engineering: 
Mathematics (analytical geometry, differential 

and integral calculus) ......... ichdinn cae ee ss 12 units 
General physics (including mechanics, elec- 

tricity, heat, magnetism and light)............ 


General chemistry ............. Vaseundeesesecc -..10u. ts 
CRIN 20 Sic kesh iceabias semeee ee cakeameuibea -.-. 6units 
EN ova Gnniicaunsnn seb aemecwabeakawn «.+. 6 units 


Agricultural engineering (including agricultural 
machinery, farm structure design, agricultural 
power, pro-seminar and practice course in 
NET SUID: inca os aden ows ou masanaeenedea 21 units 
Mechanical engineering (descriptive geometry, 


engineering mechanics, thermodynamics) ......15 units 
Civil engineering (strength of materials, hy- 

rs een eae ipbtedasheeenneaces 8 units 
Electrical engineering (direct-current machinery, 

alternating-current machinery) ................ 6 units 
EID no oo cb es esuaar ceca sea beabeinese 3 units 
Pe WT Gs castadseaksdaseewadnasnadesaaeed 4 units 


Military, physical education and American institutions. 10 units 
113 units 

One of the features of this curriculum is a summer practice 
and travel course required of all students. It will occupy 
six weeks during June and July and includes a study of engi- 
neering problems on typical farms in California, practice in 
farm mechanics, farm machinery, power and building labora- 
tories and field practice in machinery operation. Recom- 
mended electives included in this course are: Irrigation, 
agricultural use of water; civil engineering, materials of engi- 
neering construction; principles of agronomy; two courses in 
agricultural economics, including farm organization and 
management; and eleven units to be chosen from the agricul- 
tural courses offered at the branch of the college of agri- 
culture at Davis. 

This course will be established in the fall of 1926. Students 
enrolling in this course will have the privilege of utilizing 
the equipment and facilities offered in the new agricultural 
engineering building which will be erected at Davis this 
summer and fall. 

Further information concerning this course may be ob- 
tained by writing to Prof. L. J. Fletcher, Agricultural Engineer- 
ing Division, Branch of the College of Agriculture, Davis, 
California. 


Southern Rural Electrification Meeting 

WO hundred southerners—farmers, agricultural engineers, 

Bye agricultural agents, electrical utility representa- 
: tives, business men, etc.—attended the southern rural 
electrification conference held at Montgomery, Alabama, April 
6, 7, and 8. Thirteen southern states were represented at 
this conference. 

The conference was opened by Governor Brandon of Ala- 
bama, and addresses were made by Dr. E. A. White, director 
of the national Committee on the Relation of Electricity to 
Agriculture, who outlined the work of rural electrification 
under way in the southern states. E. C. Easter, of Alabama 
Polytechnic Institute, described the progress of rural electri- 
fication in Alabama. The result of a study of rural electri- 
fication on over four hundred farms in Virginia was presented 
by James A. Waller, Jr., of the Virginia Polytechnic Institute. 

In connection with the conference the delegates visited a 
completely electrified country home on the S. C. Storrs’ 
plantation and also the use of electricity on a large dairy farm. 
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Nils Berglund, in addition to being a member of the testing 
staff for farm machines and implements at Ultuna Lantbruk- 
sinstitut, Ultuna, Uppsala, Sweden, recently accepted the 
position of agricultural engineer on the farm machinery teach. 
ing staff of the College of Agriculture, at Ultuna. Mr. Ber- 
glund is author of a bulletin published in Sweden on his 
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impressions and observations on research in farm machinery 
and tractors in America. 

J. T. Copeland, extension agricultural engineer, Mississippi 
A. & M. College, is author of a new bulletin, entitled “Terrac- 
ing in Mississippi,” which is a treatise of some lately de- 
veloped principles of soil erosion supported by the terracing 
practices that have succeeded in the greatest number of 
instances. 

E. W. Lehmann recently presented a very comprehensive 
report of the investigational work on the use of electricity in 
agriculture by the farm mechanics department of the Univer- 
sity of Illinois before the joint convention of the Illinois Gas 
Association, Illinois State Electric Association, and the Illinois 
Electric Railway Association, at Springfield, Illinois. 


AYUUEOUUUEGLNSAU CHLOE OTT ERATEOATUEA UTES RA 
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DUNADENUUANUAES ASEH OAAAA EEUU UEUL EAA 
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J. 1. Banash, consulting engineers, International Acetylene 
Association, Chicago, Illinois. 

L. L. Cass, engineering manager, tractor and implement 
division, Hyatt Roller Bearing Company, Des Plaines, Illinois. 

Wharton Clay, commissioner, Associated Metal Lath Manu- 
facturers Association, Chicago, Illinois. 

Arthur M. Cobleigh, field representative and salesman, 
Louden Machinery Company, Manchester, New Hampshire. 

Arthur P. Eberlin, manager of statistical department, The 
National Trade Extension Bureau, Evansville, Indiana. 

Eloise Davison, assistant professor, household administra- 
tion, Iowa State College, Ames, Iowa. 

Martin R. Huberty, junior irrigation engineer, University 
of California, Davis, California. 

Howard C. Lisle, manager, Bean Spray Pump Company, 
Lansing, Michigan. 

T. A. Wood, field engineer, California Committee on Rela- 
tion of Electricity to Agriculture, University Farm, Davis, 
California. 

Transfer of Grade 

Lee H. Ford, state tractor school instructor, Greenfield, 
Tilinois. 

Robert A. Norton, junior drainage engineer, Bureau of 


Public Roads, U. S. Department of Agriculture, Champaign, 
Illinois. 


QUA OOAULUAUNUAUENUGL AEA LEA EY UAHA 


UNONAOUU UAE WINNT 


VUULAYOYDCUTOAYLESUAAUUUA LETTE 


Applicants for Membership 


The following is a list of applicants for membership in the 
American Society of Agricultural Engineers received since the 
publication of the April issue of AGRICULTURAL ENGINEERING. 
Members of the Society are urged to send information relative to 
applicants for consideration of the Council prior to election: 
Auvvnnantenannenyannvanvngacayagnnnnuaneanannuate tennant MMM 

G. A. Atherton, general manager, California Delta Farms,. 
Inc., Belding Building, Stockton, California. 


H. R. Kingsley, structural engineer, The Hollow Building 
Tile Association, Conway Building, Chicago, Illinois. 


J. C. Robert, promotion agent, Clay Products Association, 
913 Chamber of Commerce Bldg., Chicago, Illinois. 


L. H. Trott, sales manager, The New Jersey Zine Sales 
Co., 160 Front Street, New York City. 


Transfer of Grade 
W. L. Ruden, 2630 R Street, Lincoln, Nebraska. 


The Sacramento-Stockton Delta 


(Continued from page 187) 


farm implements have been necessary as well as the building 
of special implements and tools. Horses and tractors are 
both used since the diversity of the crops and intensive culti- 
vation require both. On account of the ease in which this 
soil is cultivated, the power unit requirement is low. The 
small track type of tractor is in general use, except in some 
of the larger operations such as levelling and plowing the 
60 and 75 horsepower “Caterpillars” are used. Power potato 
diggers are used and pulled by either horse of tractor power. 
On some of the large onion acreages, fields of 500 to 1000 
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acres, special machinery has been constructed which pulls, 
harvests, grades and sacks the onions in one operation. 
Asparagus and celery growing in these lands require a special 
type of machinery in many operations on account of the 
nature of the soil. Power requirements, efficiency of farm im- 
plements and a need of special farm equipment may be added 
to the many interesting soil, irrigation, drainage and fertility 
problems found in these comparatively new lands. 

The trip will terminate at Stockton, a city of 50,000, located 
at the head of the great San Joaquin Valley, some 80 miles 
from San Francisco. The city is now providing for deep water 
to the sea dnd is destined to become a great inland por‘, 
supplying the world with the many products of the delta and 


fruit, grains and cotton from the great central valley of 
California, 


MAUNUUUOUUUUOOUUUEOEEOORSUHROAUVONULUOUUOOOUOPUUOENNGANEANALAANOUOO EOL EREEEAENAOAAN AAO TAEDA Ltt 


Employment Bulletin 


Dee ee cc TTT TTT TTT MTT TTT THe CUCL oe UCU ec nO 


This service, conducted by the American Society of Agricultural 
Engineers, appears regularly in each issue of Agricultural Engi- 
neering. Members of the Society in good standing will be listed 
in the published notices of the ‘‘Men Available’ section. Non- 
members as well as members, are privileged to use the ‘‘Positions 
Available’ section. Copy for notices should be in the Secretary's 
hands by the 20th of the month preceding date of issue. The form 
of notice should be such that the initial words indicate the classifica- 
tion. No charge will be made for this service. 
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Men Available 


AGRICULTURAL ENGINEER, married, age 29, 1922 graduate of 
Iowa State College in agricultural engineering, now assistant 
engineer in construction department of International Railways 
of Central America, desires position where permanent residence 
is possible, preferably experimental or production work, or man- 
agement of reclamation project or large ranch. Ten years ex- 
perience in general farming with power equipment, experimental! 
and teaching work, and construction work. Can speak Spanish, 
also some French and German. MA-130. 


AGRICULTURAL ENGINEER, graduate of Cornell University with 
advanced degree in agricultural engineering, desires position 
designing and developing farm machinery and equipment, or 
doing agricultural engineering research. Experienced in the 
design of several types of machines and of wooden and reinforced 
concrete structures. Has demonstrated exceptional inventive 
ability. Several years instructor and assistant professor in agri- 
cultural schools and colleges. MA-131 


WORKS MANAGER available. Seventeen years experience in the 
designing and manufacture of tractors, harvesting machines, and 
earth-working tools. Sales experience in United States, Canada, 
England, France, and Italy. Write for interview. MA-132. 


AGRICULTURAL ENGINEER, graduate of University of Illinois, 
nine years teaching experience as assistant professor in one of 
the largest universities of the central west. Eleven years manu- 
facturing experience with one of the large tractor and farm 
implement builders. Experienced in production, design, and 
management. Desires position preferably as extension agricul- 


tural engineer or experimental or production manager work. 
MA-133. 


Positions Open 


SALES ENGINEERS WANTED: One of the largest bearing manu- 
facturers in America can use the services of two good sales engi- 
neers. Men with an engineering education and sales experience in 
farm tractor and implement field are preferred. They should have 
designing ability so that they can be of service to customers. 
Those experienced in the farm-implement and tractor design win 
be shown preference. Write fully giving all data as to experience, 
education and salary expected. 


YOUNG MAN qualified to act as secretary or assistant to sales 
manager is wanted by a large farm-equipment concern in 
Illinois. PO-115. 

FACTORY SUPERINTENDENT with foundry experience wanted 
by farmer-equipment manufacturer in Ohio. PO-114. 


RESEARCH STUDENT in agricultural engineering wanted. He 
will receive fifty dollars a month and will be allowed to do 
half-time graudate work during this time. Half of this time 
will be taken up with the experiment station projects now under 
way. A graduate agricultural engineer preferred. Send appli- 


cation to J. C. Wooley, Agricultural Engineering Department, 
University of Missouri, Columbia. 


AGRICULTURAL ENGINEER wanted to take charge of rural 
electrification project. Position to be filled at once. Send appli- 
eation to J. C. Wooley, Agricultural Engineering Department, 
University of Missouri, Columbia. 
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